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Surface split manifold arrangement which permits controlled variation of carbon potential in different zones of a continuous furnace, using a single RK) generator 


‘Surface’ carburizing holds aircraft tolerances 


When your heat treating and inspection standards are tightened to “aircraft 
quality,” it’s time to specify ‘Surface’ precision gas carburizing. It will give you 
close tolerances and bonus benefits as well—as the manufacturer of these aircraft 
gears discovered. 


A ‘Surface’ continuous gas-fired furnace, with controlled atmosphere, delivers 
accurate metallurgical results on every part, the first time. In addition, the 
furnace can simultaneously process different steel analyses with different case 
depths. The operator simply varies the automatic cycle intervals on three rows of 
work trays. Furnace mechanization minimizes operator attention and parts han- 
dling—assures that each piece receives the prescribed time-temperature cycle. 


Ideal case carbon gradients are achieved by the unique split manifold distribu 
tion of atmosphere from a single RX gas generator—a typical example of “Sur- 
face’ know-how working for the user, 


write today for Bulletin H 55-9 


SURFACE COMBUSTION CORPORATION «+ TOLEDO 1, OHIO 


aiso makers of Janitrol automatic space heating and Kathabar humidity conditioning units 
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The cover commemorates the 50th anniversary of the electric 
are furnace. Kodachrome of modern furnace at Midland 
Works of Crucible Steel Co. of America by Michael Stumm 


Engineering Articles 
Fifty Years of Progress in Electric Furnace Steelmaking, by Howard J. Stagg : 49 
Electric are steelmaking has made the crucible method obsolete and now, in many 
instances, produces steel at lower cost than openhearth furnaces. (D5, TS, AY)* 
High-Temperature Parts Based on Titanium Carbide, by Walther L. Havekotte . 56 
Properties vary with composition of metallic binder, carbon content and porosity 


Manufacturing methods are stabilized for a product of light weight and high rupture 
strength. Unfortunately, all are quite brittle at room temperature. (H general, Ti, C-n) 


Current Studies of Large Forgings, by A. O. Schaefer - - 62 
An outline of current studies under auspices of the American Society for Testing Ma 
terials, jointly by large forging makers and manufacturers of power-generating ma 
chinery, to find the cause (and cure) of brittle fracture, (Q 23, Q 26, S$ 13, S$ 22, AY) 


Mechanical Properties of Medium-Carbon Boron Steel, by J. R. Kattus and C, L. Dotson 68 
The tensile, fatigue, impact and notched-tensile properties of tempered medium-carbon 


boron steels are equivalent to those of other low-alloy steels tempered to the same 
hardness levels (QO general, AY) 


Microcracks in Case Hardened Steel, by A. H. Rauch and W. R. Thurtle 73 


Microcracks occur in high-carbon steels or cases, in number principally dependent 
on the grain size esablished by heat treatment, and independent of quenching rate, 
alloy content, or method of carburizing or carbo-nitriding. (M 27, | 28, ST) 


Stress-Corrosion Cracking of Stainless Steel, by G. Klingel 77 
Surface stress is often present even after stress-relieving treatments. Removal of a thin 
laver after heat treatment can prevent stress-corrosion failures. (R 1, SS) 

Stabilization of Aluminum Alloy Castings, by G. B. Olson " 79 
To obtain the precise dimensional tolerances required for instrument components 
castings are stabilized by treatment at both —150° F. and 450 to 475° F. (J1, Al) 

Fifty Years of Progress in Arc-Furnace Electrodes, by F. B. O'Mara SI 


Arc-furnace steelmaking would be impossible without carbon and graphite electrodes 
At each stage of advance in furnace design, electrodes of the necessary size and quality 
have been available. (D5, C) 
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WHAT’S YOUR HEAT-TREAT PROBLEM? 


Thermalloy fixture-type tray 


Thermalloy stick-type tray 


For cost-saving answers...look to 


Thermalloy* 


Let us show you how to cut heat-treat costs 
with parts cast of Thermalloy! 

Tough, heat-resistant Thermalloy is not 
just one alloy, but a group of alloys—each 
developed to meet a specific heat problem, 
whether it be high or indeterminate stress, 
thermal fatigue, oxidation or chemically 
reactive media. 

At Electro-Alloys, an experienced metal- 
lurgical and engineering staff is available to 


ELECTRO-ALLOYS DIVISION : Elyria, Ohio 

| 


Thermalloy 
radiant tubes 


help you put Thermalloy’s qualities to work, 
to increase the life of your heat-treat parts. 
They can specify the type of Thermalloy 
best suited to your particular need and also 
contribute helpful design suggestions on your 
heat-treat parts. 

Call your nearby Electro-Alloys repre- 
sentative. Or write for Bulletin T-225, 
Electro-Alloys Division, 7002 Taylor Street, 
Elyria, Ohio. 


*Reg. U.S. Pat. Off. 
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New Thermocouple for Service in Reducing Atmospheres, by Charles L. Guettel. 
Two new thermocouple alloys are more resistant to the corrosive attack of reducing 
gas and retain thermal emf. sti ibility longer than conventional base-metal thermocouples 


(S 16, SC- a) 


Chromate Conversion Coatings for Copper Alloys, by R. Stricklen and E. L. Gabel 


A new series of balanced chromate solutions will produce a protective mirror-bright 
finish on copper and most of its alloys. Chromium can be plated directly to these coat 
ings without an intermediate layer of nickel, (L 14, Cu) 


Book Review 


Metallurgical Laboratory Manual, by F. J. Shortsleeve. 


“Procedures in Experimental Metallurgy’ 


", by A. U. Seybolt and J. E. "Burke. fills the 


need for a single text describing laboratory procedures and equipment 


Atomic Age 


Radioactive Strontium From H-Bombs...... . 


A.E.C. Commissioner Willard F. 


Libby cites studies which show th: it + the health hi izard 


from radioactive strontium released in nuclear tests is negligible. 


Data Sheet 


High-Temperature Tests on Aluminum Sand Castings . . 


Curves plot tensile and yield strength against test temperature for 11 commonly used 
aluminum casting alloys in various tempers. 
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What's “new” in India may be well-established practice in the western countries. 
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> APHONE CALL to your distributor (listed 
below) will bring fast delivery of Barrett Standard 
Anhydrous Ammonia in cylinders. 


COLORADO 
lhenver’ Mine & Mmelter Supply Co. 
1422--17th Btreet Box 5270 
Terminal tation 
Tel. Keystone S111 
CONNECTICUT 
Weet Hartford: The Christian Peter- 
on & Bon Co. P.O. 247 
26 rook Mtreet. Tel. Albame 93-1244 
FLORIDA 
Jacksonville’ DW. Anderson 
©. Hox 1446 (Mailing Address) 
O15 Beet May Btreet 
1424. Nights, Bun. & 
Columbia Chemical & Bupply 
Koa O67. 1490 NF 
Fourth Court, Tel, PL, #-2544-5 
Nights, Mun, & Holidays I'L 2885 
Tampa: VKood Equipment & Supply 
Co Hox 422. 1400 Becond Ave 
GEORGIA 
Maron: The Anderson Chemical Co., 
in, VO. 1424 
1620 Waterville Koad, Tel. 2-7002 
ILLINOIS 
Chicago Westland Engineering Sup- 
ply (0. 53 Weat Jackson Bivd 
Tel. Harrison 71-0760 
1OWA 
Hurlington: MeKesson& Robbins, Ine 
Central District Ofiee 100 
4th Mireet. O. Box 501 
4.4009 
Cedar Kapides McKesson & Kobbins, 
Ine, Cedar Mapids Division 
Becond Bireet, 
Tel. 4191 
Ottumwa: W. Edgerly & Company 
120 West Main Mtreet. Tel 
Clty McKesson & Robbins 
Ine. Bioux City Division. 308 Pearl 
Mtreet, Tel, 5-7091 
KANSAS 
Wichita: Heid Supply Co, 106 Weat 
Meeond Mtreet, Tel, Amherst 7.1282 
KENTUCKY 
Henderson & B. Chemical Co, 
1100 North Adame Street 
Louisville: Griffin Chemical Co 
Franklin Mtreet 
LOUISIANA 
New Orleans: Bam Heisfeld & Co, 
104 Queen & Crescent Hullding 
Tel, Canal 8801-02-05 
MAINE 
Portland: Acme Bngineering Co, 
Market Mtreet 
Tel, 65-0011 
MARYLAND 
Haltimore: Leidy Chemicals Corp 
020 Mouth Kutaw Mtreet 
Tel. Mulberry 5.2200 
MASSACHUSETTS 
Attleboro: Keynolds & Markman, Ine 
nion Mireet 
Bpringfeld: The Chemical Corp 
4 Waltham Avenue 
Kepublic 
Moringfield: Harker Chemical 
Hox 179. 101 Cireult Ave 
1007 
Worcester” Hrewer & Company, Ine 
Industrial Chemical Division 
45 Arctic Street 
MICHIGAN 
Detroit: Raton Chemical & Dyestulf 
Co 1400 Franklin Street 
Tel. Woodward 2.5216 
MINNESOTA 
mt. Paul: Lyon Chemteals, Ine, 
7905 Hampden Avenue 
Tel. Midway 6.1951 
missouri 
Kansas City! Abner Hood Chemical 
(Co SOT-517 North Montgall Avenue 
Tel. Chestnut 9621-5622 
Mt. Loulse) MeKeeson & Hobbins, Ine, 
Chemical Division, 004 Landreth 
Hullding North 4th Mtreet 
Tel. Maine 2085 
Louts G Robins & Co, 
Chouteau Avenue 
Tel, Main 1.5155 
NEBRASKA 
Omaha: & Robbins, Ine 
Omaha Division 002 Farnam Street 
Tel. Atlantic 5000 


NEW JERSEY 

Paterson. Lotte Chemical Corp 
low th Avenue. Hox 2488 
Mulberry 4-0704 if no answer 
Maddie Miver 1-2224 

Paterson Seaboard Industries 
195 Keen Mtreet 

Paterson: Wollen Chemical & Supply 
Co. Wall Btreet & Bixth Avenue 
0. Box 1699 
Tel. Armory 4.2800 

NEW YORK 

Albany: Albany Laboratories, Ine 
67 Howard treet 
Tel. Albany 41747 

Tex-Ite Products Corp 
555 Flatbush Avenue 
Tel, BL 

Buffalo’ Commercial Chemicals, Inc 
Hertel Avenue 
Tel. Delaware i4 

Heyman, Inc 


ATwater 90-0259 
EM. Sergeant Pulp & 
Chemical (6 7 Dey Mtreet 
Tel. WOrth 2.4540 
Poughkeepele Chemical ¢ 
Ine, Box 
View Mtreet Tel 
Rochester: Wm 
62 Belo Bireet 
Tel. Hamilton 9640 
(ileason Materials & Equip 
ment Co., Ine. 424 Heffernan Bldg 
Harrison Mtreet 
CAROLINA 
Charlotte: American (yanamid Co 
1652 Wilkinson Blvd 


» Fulton & Fair 


HK. Duffy Carting Co 


Tel. Charlotte 7721 

Cleveland: The Harshaw Chemical Co 
1945 Kast Street 
Tel. Cedar 6400 

Cincinnati: The Harshaw 
Co, 6265 Wiehe Koad 

Cincinnati: Wirthlin Manon Co 
How 1990 Dane 
Tel. Redwood 1.4890 


OKLAHOMA 


Chemical 


Avenue 


Vaughn Chemical Co 
1102 Kast Srd Mtreet 
Tel. Cherry 2.8211 
PENNSYLVANIA 
Altoona’ Western Pennsylvania Chem- 
©. Box 703 
Avenue 
2.2008 
Pittehurch: Thomas Knoch 
244 Bascom Mtreet 
Tel, Wellington 1-077TT 
RHODE ISLAND 
Providence: T. Baytis Co, 
42 Gano Mreet 
TENNESSEE 
Memphia: The Lilly Co, 
416 Union Avenue 


Tel. &-3157-8-9 
TEXAS 
Dallas Chas TH Platter & Co 
Texas Bank Buliding 
Tel. Central 8704 
Kl Paso: George & Thomson Co 
OLL-O15 North Campbell Street 
Tel 34471 
Houston Goldemith Sanders 
TM & M Hullding 
Tel. Capitol 7-171 
Ban Antonio Interstate Brokerage Co 
O. Box 4497, Station 
411 North Medina Street 
UTAH 
Balt Lake City’ Mine & Smelter Sup 
ply Co. 121 Weet 2nd Street, South 
P.O. Hes 1948 Tel. 53-2791 
VIRGINIA 
Richmond: Phipps & Bird. Ine 
Pr. O. Box 2-V¥, 303 South 6th St 
Tel. 5.01463 
WEST VIRGINIA 
Charleston: BK. Preiser Co., Ine 
O. Box 6118 
WISCONSIN 
Milwaukee Benlo Chemicals 
1007.25 Routh 80th Street 
Tel. Spring 4.6000 


Ine 


BARRETT’ 


BRANO 


ylinder 
Anhydrous 
Ammonia 


LOOK 
for the 
Green Cap! 


PROMPT DELIVERY of a reliable product 
is always desirable. And when delivery 
and reliability are backed up by both 
vour local dealer and a nationwide service 
force, your service is doubly good. 


THIS IS WHAT you get when you order 
Barrett Brand Anhydrous Ammonia. 
Not only do you get a product made by 
America’s largest producer of high-purity, 
extra-dry Ammonia, but you get service 
from a local distributor. 


YOUR LOCAL DISTRIBUTOR is an 
independent firm whose livelihood 
depends on his personal service to you, 
backed by the staff, experience and 
facilities of Nitrogen Division. He can 
help you solve any technical problems 
you may have. He will also provide 


you with the type of service you want. 
Call him today! 


CHEMICAL PROGRESS WEEK—APRIL 23-28 


A Better America Through Chemical Progress 


40 Rector Street, New York 6, N. Y. 


Hopewell, Va. * trenton, Obie * Orange, Tex. 
Omeha, 
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T SEEMS to be but yesterday that 

President Art Focke and I were 

in the Washington office of Paul 

Hoffman, director of the ECA, where 

we presented to him a plan for the 

A.S.M. to sponsor a World Metal- 

lurgical Congress in Detroit in "51 

during the National Metal Congress 

and Exposition. The proposal to have 

the metal scientists of the free coun- 

tries of the world come to America 

at the same time, to participate in 

planned plant inspections, and to 

exchange technical and scientific 

knowledge, secured the instant ap- 

proval of Director Hoffman. He 

stated it was an excellent plan, one 

that had not been tried before, but 

should accomplish what he most wished — a closer and happier relation 

ship among the technical men of all countries. 

We left the conference very happy with the knowledge of his en 
thusiastic okay and the splendid support of his able staff. 

Everybody went to work, and literally hundreds of ASMers guided 
the First W.M.C., with 550 overseas conferees in attendance, to such 
an outstanding conclusion that the prestige of the Society was enhanced 
to the highest limits 

Since °51, the A.S.M. received and accepted (55) an invitation to 
yarticipate with the leading metal technical societies of Europe (Eng 
and, Germany, France, Belgium, Sweden, Italy and Spain) in a Euro 
pean Metallurgical Congress. This proved to be a most memorable event 
for the 250 attending 

So here goes again — the announcements and invitations for the Second 
W.M.C. have been mailed, going first to the ambassadors of all the free 
countries of the world having any interest in metals, then to all American 
ambassadors and counsellors in overseas countries, and to technical 
societies in overseas countries. Some 7000 announcements and letters 
have been dispatched The information booklet is now being translated 
into German, French and Spanish for intensive distribution to those 
interested. 

A.S.M.’s Past-President, Dr. Zay Jeffries, has been appointed by the 
Board as Director-General of the 2nd W.M.C., having served so splendidly 
in the same position in the first Congress. 

Conferees will meet in New York City on Saturday, Oct. 19, 1957 
each having selected one of the nine groups acc ording to his predominant 
interest. Each of these groups will then proceed on a guided tour to 
important cities and plants for two weeks. All groups will arrive in Chi 
cago on Saturday, Nov. 2. The last seven days of each tour will be spent 
at the National Metal Congress and Exposition and the 2nd W.M.C 
which will convene from Nov. 2 through 8, 1957 


Again members of the A.S.M. will be appointed to participate in the 


Congress as counterparts to the overseas conferees. Many will be called 

upon, as they were in the first Congress, and will again find that activity 

one of the most stimulating and satisfying experiences of a lifetime since 

it will cement friendship and good will that will be everlasting 
Much more later! So long for now! 


Cordially, 


W. H. Essenman, Secretary 
American Society for Metals 


APRIL 1956 


in 


to tie 


You can see how 
material movements for greater efhciency 


machine 


ing 


Solventol service to metal cleaning goes beyond 


high quality cleaning compounds and highly 


This Solventol service ts typical of what you 


efhcient metal cleaning equipment 


get when Solventol 's metal cleaning compounds 


Now, Solventol offers scale models so you can 


and equipment are on the job in your plant 


floor 


and 


size 


the 


space requirements tor Solventol’s metal clean 


Metal Cleaning 


visualize 


eftecturvely 
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Call Solventol for Metal Cleaning Service 


Detroit 3, Michigan 


SOLVENTOL CHEMICAL PRODUCTS, INC. 
15841 Second Boulevard 


Designed for You 
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CORROSIVE HEADACHES RELIEVED IN ASPIRIN PLANT 
with Republic ENDURO Stainless Steel. Because 
the chemicals, salycilic acid and acetic anhydride 
used in making aspirin powder attack ordinary 
metals, ENDURO Stainless Steel is used here for 
all equipment coming in contact with the powder 
during processing. If your equipment must resist 
corrosion and protect product quality and color, 
then specify Republic ENDURO Stainless Steel. 


PERIODIC AND COSTLY PIPE REPLACEMENTS REDUCED 
with Republic's new plastic pipe — Semi-Rigid 
Kralastic. Extremely tough, it will absorb punish- 
ment without breaking or shattering and is highly 
resistant to most corrosive liquids and gases. 
Kralastic is ideally suited for both waste and 
process lines in the food processing and chemical 
industries. It is non-toxic. It's easy to handle, easy 
to join. Available in a wide range of working 
pressures, 


DOUBLE PROTECTION FOR ELECTRICAL RACEWAYS 
in extremely corrosive atmospheres is provided by 
the tough, polyethylene coating over the galvan- 
ized finish of Republic Dekoron-Coated Electrical 
Metallic Tubing. Installation is simple. Moisture- 
tight joints are easily made, using threadless con- 
nectors and couplings. Joints are sealed with tape. 
Republic Dekoron-Coated E. M.T. reduces replace- 
ment costs. Cuts down-time of costly equipment. It 
costs less because it lasts longer. 


REPUBLIC 


[REPUBLIC | 


STEEL 


Wolds Widest Range of Standard Steels 


METAL PROGRESS 


f 

| 

j 7 

6 


REPUBLIC 


displaces aluminum and increases anodizing rack life 100 times 


Up to now, aluminum has been considered to be the 
most satisfactory rack material for the anodizing of ice 
trays and grids. 


But, its use has been expensive and time consuming. 
For example, prior to each anodizing cycle a stripping 
operation is required to remove the anodic film formed 
for electrical contact on the previous cycle. And, dur- 
ing each anodizing and stripping cycle a considerable 
amount of aluminum is dissolved from the racks. 


Recently one manufacturer of ice trays and grids 
switched to commercially pure Republic Titanium for 
use in anodizing racks. Titanium has proved to be an 
excellent rack material. It not only resists the chemical 
attack of the cleaning, etching, brightening and anodiz- 
ing solutions, but also eliminates the need for the strip- 
ping operation. The thin, adherent oxide formed will 
conduct electricity and, therefore, does not have to be 
stripped off after each anodizing cycle. 


While the initial cost of Titanium is higher than that 
of the former material, elimination of the stripping 
operation and increased rack life more than compen- 
sates for the increase in cost. The manufacturer's labor- 
atory tests indicate that rack life will be increased more 
than 100 times. 


Does this give you an idea for chemical equipment or 
for low-maintenance metal parts that must stand up to 
the most severe service? Then talk it over with Repub- 


Experimental anodizing racks utilizing Titanium lic. You'll get complete information from the expe- 
have proved so successful that plans are bein 
made for quantity production. New design will rienced leaders in corrosion-resistant metals. 


toke full advantage of the properties of 
Titanium for the entire assembly. 


REPUBLIC STEEL CORPORATION | 
3188 East 45th Street, Cleveland 27, Ohio ; 
Please send more information on these Republic products: | 

(_] Titanium & Titanium Alloys | 

(CJ ENDURO® Stainless Steel [_] Semi-Rigid Kralastic | 

(_] Dekoron®-Coated E.M.1 | 

| 
| City Jone State. 
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From left to right: Stanley Pyciak, Purchasing 


Agent; Richard Hammerstein, Park East 


Lansing Representative; J. H. McKliveen, 
Chief Metallurgist; William Pickell, Foreman 
Heat Treating Department. 
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give excellent results... 
in Austempering automatic transmission bands 


to exacting specifications.” 
Says J. H. McKlveen, 


Chief Metallurgist 
Kelsey-Hayes Wheel Co., Jackson, Mich. 


“ 
s. PROBLEM is one of supplying the heavy demands of the automobile 
industry for automatic transmission bands to their exacting specifications. 


“We Austemper these bands at 1550-1600 degrees F. in Park Nu-Sal 
for seven to ten minutes depending on the thickness of the band. They 
are then quenched at 650 degrees F. in Park Thermo-Quench for seven 
minutes. These operations are followed by a cold water quench, hot 
water rinse, and a soluble oil bath for preservation until use. 

“The reason we use Park Chemicals? Over a period of years, we've 
found Nu-Sal and Thermo-Quench meet our toughest requirements. 
When you are doing a high volume job, any stoppage is a major problem. 
Park Chemicals have helped us reduce downtime—up production. And 
one other thing, you can’t beat Park for service and delivery.” 


PARK NU-SAL NEUTRAL SALT is a granular chloride mixture of low weight per cubic foot 
and excellent fluidity at operating temperatures. It is the preferred salt mixture for all 
nevtral heating operations performed within its working range, 1300-1600 F, such as 

treat t of dium, high carbon, and alloy steels. Nu-Sal is the best austenitizing 
salt for isothermal treatment as its fluidity minimizes tamination of q h salt. Nu-Sal is 
completely soluble, easily cleaned. Write for technical bulletin H-2. 


Park THERMO-QUENCH is a nitrate-nitrite base salt ideal for interrupted quenching of 
austenitized steols, including Austempering, Martempering, and Isothermal Quenching 
processes. Thermo-Quench is exceptionally fluid, completely water soluble, and has a low 
melting point, wide working range, and high thermal-conductivity. Its cooling rates increase 
with lower temperatures and agitation, and are comparable to those furnished by good 
quenching oils. Write for technical bulletin H-19. 


PARY-KASE LIQUID CARBURIZERS + QUENCHING end TEMPERING OLS CYANIDE 
MIXTURES + NEUTRAL SALT BATHS + HIGH SPEED STEEL HARDENING SALTS + TEMPERING 
and 1SO-THERMAL QUENCHING SALTS + NO-CARB + NO-KASE + NO-TRIDE «+ PITCH COKE «+ 
LEAD POT CARBON + WOODSIDE RAPID CARBURIZERS (Non-Burning Type—Charcoa!l Coke) « 
KEM-CUT (Metal Cutting Concentrate) 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigen 
Phone: TYler 5-7715 


PHILADELPHIA BRANCH PLANT 


3031 N. Melvale Street 
Phone: GArfield 6-6030 


LICENSED MANUFACTURERS 


Park Italiana Electric Resistance Canetco, Lid 
Via Pecctno 9, Furnace Co. Ltd 13) Wellington St. West 
Milano, Italy Netherby. 161 Queens Road Toronto, Canada 


Weybridge, Surrey, England 


DETROIT~C. R. Foreman, J. L. Hagen, W. P. Askew, L. S. Woodside. 
CLEVELAND —R. W. Cameron, 19106 Southgate Road, Phone: LOngacre | 8072 
CHICAGO —M. J. Vandenberg, 7002 W. 102nd Street, Phone: CE darcrest 3.71% 


REPRESENTATIVES < EAST LANSING, MICH. —R. Hammerstein, 1015 Northlawn, EDgewood 2. 3976 
CINCINNATI — james F. Hetz, 1313 Mimosa Lane, Phone: GRandview |. 3145 
LYNNFIELD CENTER, MASS. H. Settles, 651 Lowell St, Phone 4.3990 
PHILADELPHIA J. Clark, 3031 N. Metvale Street, Phone: GArheld 6-609. 


MINNEAPOLIS — industrial Electro-Gas Equip. Co., Phone: ATlantic 1907, 
LOS ANGELES California Alloy Products Co., Phone: ANgelus | 2161. 
HOUSTON —™. K. Griggs Co., Phone: CApitol 8-2261 — 7.5523 

AGENTS KANSAS CITY, MO. —industrial Electro-Gas Equip. Co., Phone: Victor 3154. 
ATLANTA —A. Jj. Mueller Co., Phone: CHerokee 0125 

TULSA —Ward & Kimball Chemical Co., Phone Gibson 7-0168, 
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ALLIED 


New Lindberg electric furnace 
with CORRTHERM element at 
Allied Metal Treating Corpora- 
tion, Kenosha, Wisconsin. This 
furnace is used 24 hours a day, 
6 days a week, for carbonitriding, 
clean hardening pinion gears, 
hardening crank shafts after car- 
burizing and carburizing small 
gears and shafts. 


EKLUND 


Installation of new Lindberg fur- 
nace with CORRTHERM electric 
element at Ekiund Metal Treating, 
Inc., Rockford, Illinois. Furnace 
used 24 hours a day, 7 days a 
week, for carburizing gears and 
machine tool parts, carbonitrid- 
ing sheet metal screws and auto- 
motive parts, and hardening and 
tempering bolts. 


PERFECTION 


Lindberg electric furnace with 
CORRTHERM element just in- 
stalled at Perfection Tool & Metal 
Heat Treating Company's Lom- 
bard, lilinois plant. This furnace 
is being used 24 hours a day, 6 
days a week, for carbonitriding 
and carburizing parts for auto- 
motive and farm implement in- 
dustries. 


~ 


COMMERCIAL HEAT-TREATERS QUICK 
ADOPT LINDBERG ELECTRIC 
CARBONITRIDING FURNACES WITH 
NEW CORRTHERM HEATING ELEMENT 


-LINDBER 
It is significant that commercial heat-treaters, always in the lead in the + yy 
acceptance and development of better heat-treating methods, have been — 
among the first to appreciate the revolutionary advantages of Lindberg’s 
newly announced CORRTHERM electric heating element. i 7 
Recent Lindberg CORRTHERM-equipped furnace installations in | 
plants of three leading midwestern commercial heat-treaters are shown 
on the opposite page. 
Where electricity is the preferred source of heat Lindberg furnaces . % 8 
with CORRTHERM provide to the fullest degree the versatility and 
dependability required in efficient commercial heat-treating. Ideal for of _ , 
carbonitriding, they are readily applicable to other processes — carburiz- 


ing, carbon restoration, bright hardening or annealing, and normalizing. 


Wheth h , ial ' This shows how the new Lindberg CORRTHERM electric 
ether your heat-treating Operations are commercial or captive, heating element filis the furnace with walis of glowing heat. 


large or small, the CORRTHERM element in Lindberg electric furnaces Note also that CORRTHERM is conveniently hung trom simple 
offers you these exclusive advantages : brackets requiring no complicated connections or construction. 


Low voltage—operates at extremely low voltage. No leakage 
through carbon saturation. 


Atmosphere Circulation—elements act as baffle to direct circula- 
tion of convection streams. 


CORRTHERM is an exclusive Lindberg 
development created in Lindberg labora- 
tories by Lindberg metallurgists and engi- 
neers. To find out how its advantages can 


‘ Safety—extremely low voltage eliminates shock or short hazards. be applied to your heat-treating processes 
Durability—watts density at all time low. Element practically consult your nearest Lindberg Field Repre- 
indestructible. sentative, (Look in classified phone book.) 


LINDBERG ENGINEERING COMPANY 


2448 West Hubbard Street, Chicago 172, Illinois 
Los Angeles Plant: 11937 Regentview Ave., at Downey, California 


Installation of CORRTHERM elements in Installation of Lindberg CORRTHERM- Safety! Extremely low voltage makes 
one of two large rotary furnaces just erected equipped carburizing pit-type furnace in CORRTHERM elements completely sate. 
in the field by Lindberg’s associate plant of Lindberg Steel Treating Co., Let operator or work load bang it if they will. 


company, Lindberg Industrial Corporation. Melrose Park, ill. Neither element nor operator will be hurt. 


ly, 


Complete 
instrumentation! 


Riehle-designed...Riehle- built 


Riehle Universal Testing Machines — 
whether hydraulic or mechanical —can be 


the console. A complete family of recorder 
accessories is available — comprising various 


equipped with the most modern and flexible 
autographic strain measuring instrumenta- 
tion. The Riehle-built Recorder is located 
under the writing table of the Indicating 


types of strain measuring instruments for 
magnification ratios up to 1000:1, strain rate 
indicator and time interval marker. Mail 
coupon for further information. 


Unit with its controls placed conveniently on 


Rie hle TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


RIEHLE TESTING MACHINES 

Division of American Machine and Metals, Inc. 

Dept. MP-456, East Moline, Illinois 

At no obligation, please furnish additional information: 
Send literature. 

() Have a Riehle sales engineer call at first opportunity. 
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Laboratory Rolling Mill 


A new combination rolling mill, 
especially designed for laboratory and 
featuring a drive which permits 2- 
high operation, 4-high operation with 
back-up rolls driven and 4-high opera- 
tion with work rolls driven, has been 
announced by Fenn Mfg. Co. Drive 
couplings can be changed in a few 


minutes to shift from back-up roll 
drive to work roll drive. To shift from 
4-high to 2-high operation, the work 
rolls and their bearings are removed. 
By varying the drive and the num- 
ber of rolls used, this mill operates 
over a range of reductions from break- 
down rolling to thin gage. The accom- 
panying illustration shows the mill set 
for back-up roll drive. 

For further information circle No. 837 
on literature request card, page 32-B. 


Hardness Tester 

A new motorized Brinell hardness 
tester has been announced by Steel 
City Testing Machines, Inc. The Brin- 
ell load, adjust 
able by turning a 
screw, is provid- 
ed by a motorized 
hydraulic pump, 
with the oil res- 
ervoir contained 
within the ma- 
chine frame. Op- 
erator applies the 
load by depress- 
ing a lever on the 
side of the ma- 
chine, holding it down for the desired 
time interval. releasing the lever 
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new products 


instantly releases the load. The Brin- 
ell ball penetrator has a % in. stroke. 
When testing a series of pieces of 
about the same thickness, it is not 
necessary for the operator to readjust 
the height of the anvil for each test. 

For further information circle No. 838 
on literature request card, page 32-B. 


Nitriding 

The Standard Steel Treating Co. 
has announced the development of a 
new process for nitriding stainless 
steel. The Supercase process has been 
used by electronics, carburetor, trans- 
mission, aircraft and small parts 
manufacturers. Because an extremely 
hard case is obtained by this process, 
only a very thin case is required, Nor- 
mal case depth ranges between 0.0003 
and 0.0007 in. 
removed, the parts reworked and then 


Supercase may be 


renitrided. It may also be done on a 


selective basis. Martensitic, ferritic as 
well as austenitic steels may be treated 
by this process. 

For further information circle No. 839 
on literature request card, page 32-B. 


TV Inspection 

A new X-ray inspection system 
which produces an image that is 10,- 
000 times brighter than that on the 
conventional fluoroscopic screen has 
been annuunced by General Electric's 
X-Ray Div. The system produces an 
image directly, by electronics, from 
the X-ray eliminating the 
complexities of converting the X-ray 
image into a light image 
intensifying it. The X-ray 
passes through the object being exam- 


source, 


before 
beam 


ined and strikes a photo-conductive 
layer of lead-oxide which has been 
painted on the inside of a special 


%% in. diameter TV pick-up tube. 
A low-speed (250-volt) electron beam 
scans the latent image on the lead 
oxide layer and presents it, elec 
tronically amplified, on a TV viewing 
tube. The signal created by the scan 
ning beam can be recorded on mag 
netic tape and kept for permanent 
record or the image may be photo 
graphed from the viewing screen. 

For further information circle No, 840 
on literature request card, page 32-B. 


Billet Descaler 


A new billet descaler which employs 
a 2200 psi., triple-nozzle water spray 
has been announced by the Richards 
Co. It is self-contained and portable 
Only compressed air is required for 
power. Billets are inserted in the unit 
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The success of your bright quench depends largely on the oil you 
use. Partial breakdown of an oil in service results in dirty parts. 
Many times, even a new oil causes failures by staining parts. 


High-quality Sun Quenching Oil 11° will give you clean, 
bright parts from the time you put it in your tank. And, be- 
cause of high thermal stability, Sun Quenching Oil 11 will 
continue to give you clean bright parts for long periods. 


Most economical because of its low initial cost and long life, 
Sun Quenching Oil 11 gives uniform quenching in any system. 
A high flash point eliminates fire hazards. 


For complete technical information on how Sun Quenching 
Oil 11 can assure you of clean, bright parts, see your Sun 
representative or write for free Technical Bulletin 29. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


IN CANADA, SUN Olt COMPANY LUMITED, TORONTO AND MONTREAL 


YOU’RE SURE OF CLEAN, BRIGHT PARTS 
WHEN YOU USE SUN QUENCHING OIL 11 


FREE TECHNICAL BULLETINS 


The following free technical bulletins on Sun 
Quenching Oils are available: Sun Quench- 
ing Oil 11 (Bulletin 29); Sun Quenching Oil 


Light ( Bulletin 37); Sunquench 78 (Bulletin 
45). Also, pamphlet entitled, “Sun Quench- 
ing Oils.” 


Write to SUN OIL COMPANY, 
Philadelphia 3, Po., Dept. MP-4. 


*TRADE-MARK 
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and the water spray is automatically 
released. Production capacity is rated 
at 240 to 360 billets per hour for bil- 
lets up to 6 in. in diameter. Provi- 
sions are made for hand, conveyor or 
pusher loading. 

For further information circle No. 841 
on literature request card, page 32-B. 


Powdered Metal Press 


A 110-ton Dorst automatic powdered 
metal press has been announced by 
Arnhold Ceramics, Inc. The new press 
is capable of producing 4 to 20 pieces 
per minute depending on the intricacy 
of the part. Special features of the 


4 | | 

press include adjustment controls with 
micrometers for the prepress move- 


ments, automatic fill, press and ejec- 
tion of the material, variable speed 
drive, capacity up to 20 strokes per 
minute and pickup mechanism and 
conveyor belt to remove pressed parts 
automatically. 


For further information circle No. 842 
on literature request card, page 32-B. 


Temperature Control 


A plug-in instrument housing 
assuring continuous operations in- 
volving temperature control has been 
announced by West Instrument Corp. 
This new accessory is applicable to 
all West instruments, being applied 
at the factory or furnished in kit form 
to be installed by the user. The new 
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accessory consists of two units—the 
complete temperature control with 
hand grips and mounted self aligning 
plug and the housing which receives 
the first unit and provides the match- 
ing socket and external wiring ter- 
minal block. Gold-plated contacts, 
wiping action and spring loading in 
the plug and socket assure trouble 
free operation. 

For further information circle No. 843 
on literature request card, page 32-B. 


Burners for Radiant Heating 


Eclipse Fuel Engineering Co. has 
announced a special series of burners 
designed for application to radiant 
heating tubes used in industrial fur 
naces and ovens for the wide distribu 
tion of indirect heat. These RT burn 
ers operate on air pressure of 
approximately & oz. and low pres 
sure gas, normally below % Ib. They 
are equipped with a single air supply 
opening, but an external adjustment 
makes it possible to vary the amount 
of primary air to be mixed with thr 
gas. The gas and primary air begin 
combustion at the end of an alloy noz- 
zie in a secondary air stream. By 
reducing the velocity of the gas and 
air flow, a long, slow burning flame 
is secured which gives very uniform 
heating through a long length of 
tube. Burners are made in two sizes 
and by use of adapters these two 
sizes can be utilized to fire radiant 


tubes with outside diameters ranging 
from 32% in. to 8% in. The burners 
will fire from 250,000 to 400,000 Btu 
per hr. operating on & oz. of air. 

For further information circle No. 844 
on literature request card, page 32-1. 


Bright Nickel Plating 

New high-speed bright nickel plat 
ing process with deposition rates 
100°. higher than the fastest pro 
esses available today has been an 
nounced by Hanson-Van Winkle-Mun 
ning Co. Practically any existing 
nickel plating process can be con 
verted to the Levelume process as no 
special auxiliary equipment is needed 
and tanks have to be cleaned and 
bleached only. Newly developed addi 
tion agents make it possible to use an 
activated carbon pack in the filter for 
the plating solution. This continuously 
removes harmful organic contami- 
nants. 


For further information circle No. 845 
on literature request card, page 32-B. 


Coil Loader 


Sesco, Inc., has announced a new 
power-lift coil loader. Lateral move 
ment of the loader is obtained as it 
is mounted on rails, thus permitting 


freedom of loading of coil. The coil 
is elevated to obtain core alignment 
and then is transferred laterally on 
to the expander arms of the centering 
reel, The complete movement of the 
coil, both lateral and vertical, is by 
electrical power and is push-button 
controlled. The model shown is 
designed for loading a single coil 
However, loaders can be built to han 
dle multiple coils and to specifications 
to handle coil weights up to 40,000 Ib 


For further information circle No. 846 
on literature request card, page 32-1, 


Ultrasonic Soldering 


Aeroprojects, Inc., has announced 
another model of Sonobond ultrasonix 
fluxless soldering equipment. The unit 
is a large hand model designed to 
solder or coat aluminum, copper, 
brass, silver or magnesium. The ultra 
sonic soldering head has a % in. diam 
eter soldering tip, readily changeable 
to other standard or special tips by 
screw connection. Driven by a 110 
rf. watt ultrasonic generator, the 
soldering head is air cooled for con 


tinuous operation. The equipment i» 
designed and built for heavy duty 
industrial use This model will 


accommodate a variety of soldering 


tips, ranging in size from a s«amall 
pointed tip to % in. in diameter 


For further information circle No. 847 
on literature request card, page 32-1, 


Leak Detection 


A protection tube leak-checker pro 
viding a new method of detecting 
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molten or gaseous leaks in thermo- 
couple protection tubes immersed in 
liquid materials has been announced 
by Peerless Electric Co. The instru- 
ment is designed to prevent inaccu- 
rate temperature readings and contro} 
in salt bath and melting furnaces. 
It uses the conductivity of molten or 
gaseous salt or metal to indicate leaks. 
A special warning circuit connects 
the thermocouple lead wire with the 
bath tank. Molten material leaking 
into the protection tube from the tank 
closes this circuit. ; 

For further information circle No. 848 
on literature request card, page 32-B. 


Rhodium Plating 

A rhodium-plating solution designed 
to produce heavier deposits with lower 
stress in a shorter space of time has 


been announced by Baker & Co. It 
plates up to 0.001 in. in 70 min. It can 
be used without modification of pres- 
ent equipment. This bath produces 
deposits for decorative purposes or 
for many electrical and electronic 
applications. In general, rhodium pro- 
tects against corrosion and improves 
efficiency whenever a low-resistance, 
long wearing, oxide-free contact is 
required. 

For further information circle No. 849 
on literature request card, page 32-B. 


High Temperature 
Microhardness Tests 

An instrument for microhardness 
testing at elevated temperature has 
been announced by Comstock & Wes- 
cott, Inc. It permits making indenta- 
tions with a Knoop indenter which 


in Heat 
reatment. 


GASMACO 
FURNACES 
FOR 
METAL 
PROCESSING 


GASMACO offers the metal processing industry automation in heat 
treatment... Automatic Harden, Quench and Draw Units . . . Auto- 


matic Annealing Equipment. . 


. Automatic Gas Carburizers. This 


means greater production, lower costs and consistent duplication 


of metallurgy. 


GASMACO furnaces can be supplied with or without protective 
atmosphere. Any furnace small enough for rail shipment can be 
completely erected in our shop and shipped ready for operation. 


Pusher, Conveyor, Walking Beam and Rotary types. THE GAS 
MACHINERY COMPANY, 16106 Waterloo Rd., Cleveland 10, Ohio. 
In Canada: The Gas Machinery Co. (Canada) Ltd., Hamilton, Ontario. 


Representatives in 
CHICAGO, DETROIT, HOUSTON, LOS ANGELES, SAN FRANCISCO 


ow Check first with GASMACO for latest industrial furnace designs. 


m gas mac 


lai COMPANY 


GAS PLANT EQUIPMENT 
AND INDUSTRIAL FURNACES 


MATIMAN AL CABO CABRANM ANN 


are within 0.0002 in. of a desired 
spot, at temperatures of 500 to 1250° 
F. The furnace enclosing the speci- 
men and the indenter is in two parts. 
The upper part is fixed, while the 


lower part is mounted on a stage per- 
mitting horizontal movement in two 
directions as well as vertical move- 
ment. In the uppermost position, the 
opening between the upper and lower 
parts is closed by a mercury seal, and 
the specimen protected against oxida- 
tion by a hydrogen atmosphere. The 
spot to be tested is first located by 
means of a fixed microscope mounted 
above a stage identical to the one on 
the instrument. The specimen may 
then be transferred to the instrument 
and by a corresponding adjustment 
of its stage an indentation can be 
made at the desired spot. 

For further information circle No. 850 
on literature request card, page 32-B. 


Wire Baskets 

The Chas. Wm. Doepke Mfg. Co. 
has announced the addition of wire 
baskets to its line of parts handling 
equipment. Sizes offered are from 18 
by 10 by 3 in. to 24 by 14 by 12 in. 
Special baskets and inserts may be 


designed and produced to meet indi- 
vidual requirements. Regularly fur- 
nished in bright basic steel wire, they 
are also available in other materials, 
including stainless steel. 


For further information circle No. 851 
on literature request card, page 32-B. 


Build-Up Wire 

The Air Reduction Sales Co. has 
announced a new automatic build-up 
wire for use with the submerged arc 
process. It responds to heat treatment 
and can be applied to all ordinary 
A.LS.1. and S.A.E. steels. It has high 
impact strength and good wear resist- 


METAL PROGRESS 


7 . | ® 
— 
’ PPL ; le 
16 


NATIONAL 
CARBON 
COMPANYS 


APRIL 1956 


ELECTRIC FURNACE STEEL BOOMS 


Carbon Steels in Electric 


Largest Electric Arc Steel Furnace Installed To Date 


DUCTILE IRON USES 
EXPANDING RAPIDLY 
Production Tonnage up 150% in 1955 


Ductile iron, a new wonder metal de 
veloped by International Nickel Com 
pany, is proving one of the most out 


standing foundry achievements since 


malleable iron. Combining the process 


ing advantages of cast iron with many 
of the engineering advantages of steel 
it largely bridges the gap between cast 
iron and steel 

A long list of properties 
make this new iron much in demand in 


valuable 
such diverse industries as aircraft, farm 
tool and die, pulp and pa 
per, petroleum 


machinery 
automotive and many 
more. Ductile iron, or nodular iron — as 
it is Oftentimes called — can be twisted 
detormed 
without fracture and is much stronger 
Also 


exceptional resistance to impact and to 


drawn, bent and otherwise 


than ordinary grey iron it shows 


oxidation and growth at high tempera 
tures 
Made in Electric Arc Furnaces, Cupolas 


Many foundries are discovering in the 


in Bridge Company for McLouth Steel Corporation 


versatile electric 


for making 


tool 
produc 


furnace just the 


ductile iron a 


which demands high purity cast iron 


as a Starting material and close metal 


lurgical control throughout the proces 
Ihe electric arc in addition to 
flexibility 


high time and energy efficiency and “on 


furnace 


such operating advantages a: 


ott” economy provide easy control of 


Slag-metal reactions and bath tempera 


tures so essential to close analysis 


products 
Another approach to the manufa 


ture of ductile tron, which ts receiving 
increasing attention, makes use of the 


sed on page 3 


100th ANNIVERSARY 


1956—100th anniversary of the birth 
of E. G. Acheson, inventor-industrialist 
whose perfection of manufactured gra 
phite ensured the electric arc furnace’s 
success as a cornerstone of molten 
metallurgy. Significantly, 1956 is also 
the golden anniversary of the use of 
that furnace in this country. For more 
about Dr 
framing our American Industrial Em 


pire, see next page 


Acheson and his part in 


Furnace Up 55%; Share of Market Increases 


Although still a small fraction of total 
steel, plain carbon steel produced in the 
electric furnace 
1955 


jumped sharply in 
showing a tonnage increase, ac 
industry 55% 
over the 1954 figure 

Of still fact 
that the electric furnace carved out for 
1955 a 


cording to analysts, of 


greater interest is the 


itself in slice of the 


bigger 
carbon steel pie than it enjoyed in any 
year, 


market by 23° 


previous increasing its share of 


over the 1954 figure 
Swing to Electric Furnaces 
Behind the shift to the 


are two very significant factors 
marked 


electric furnace 
These 
are the furnace 


technology and a new appraisal of the 


advances in 


economic considerations pertinent to 


the current production and capacity 
Situation 

Advanced furnace designs and the 
availability of 
take full 
have been notabk 


sult ha 


electrodes which can 


advantage of these designs 
factors. The net re 
been a mgjor betterment of the 


electric furnace’s competitive position 
Cite Electric Furnace Advantages 
industry 


why the 


furnace ha 


Informed pomt to 


several reasons popularity of 
the electru purted 


Among these are the following 


Installation Costs \ recent 
comparison of installation cost 


* Lower 
open 
hearth \ electric furnace shops for 
the production of plain 
howed that 


tric shop 


irbon steel 
for the elec 


ipital ost 
were approximately 


lower than the open hearths 


Shorter Construction Time — © onstrim 


thon time for teclmaking facilitu is 
roughly proportional © < ipital out 
lay Thu in electric furnace 


with it 


hop 
lower capital requirement 


usually can be built more r ipidly than 


in open hearth hop of like « ipacity 


Greater Flexibility An electric fur 
nace in be ¢ 
hift basis of 
days a 


Little 


in pla 


onomically operated 
1 24 hour basis 


A, eck 


olved 


onao 
week or ] days i 
time or power loss is inv 
ing itn pr duction or hutting 
it down. Depending on the demand, 


continued on next page: columnl 
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Baking ite Expanded in Latest 


Move to Meet Increasing Industrial Needs 


Increased Electrode Demand Responsible; 
Pace Destined to Continue 


Substantial progress toward readying 
20 million pounds of new baking ca 
pacity at National Carbon'’s National 
Plant, Niagara Falls, N. Y., has been 
reported by W. H. Feathers, Vice Pres 
ident, Industrial Products 

Major rearrangements and additions, 
hegun last year at this veteran National 
Carbon electrode plant, will be com 
pleted within the next two months, ac 
cording to Mr. Feathers 

As in the cases of the company’s 
other electrode plant expansions of the 
last few years, the Niagara Falls step 
was taken to keep pace with the heav 
ily increasing demand for furnace elec 
trodes — particularly the larger sizes 

Ihe new installation involves large 
size gas baking furnaces and a mone 
tary investment, which while impressive 
enough in itself, represents only a 
small fraction of the huge amounts Na 
tional Carbon has poured into its § 
electrode plants in the last five years 
As a result, the Clarksburg, West Vir 
ginta, plant, the National, Acheson and 
Republic plants at Niagara Falls, N.Y 
and the Tennessee plant 
have all made big forward strides. Of 
the group, ¢ 


Columbia, 


Olumbia, Tennessee show 
case plant for the entire carbon indus 
try —has seen the most spectacular 
growth 

The rapid growth of the electric arc 
furnace, together with responsible pre 
dictions of steel industry analysts, sus 
tain National Carbon's confidence in 


the future — a confidence the company 


ELECTRIC FURNACE 


continued from page l 
the electric furnace can be operated 
either in excess of, or below, rated 
and can turn out any kind 
of steel the situation requires Pro 


cupacily 


duction experience shows the electric 
furnace has a greater availability than 
the open hearth 


Smaller Space Requirements An cles 
tric furnace shop designed to produce 
500,000 tons of ingots annually will 
cover only about 75° of the ground 
aurea required by an open hearth shop 
of like capacity, according to a study 
by one major steel company 


Closer Temperature Control — Operat 
ing men agree unanimously that the 
electric are furnace lends itself read 
ily to temperature control, The rat 
of heat input is limited only by the 
rate of heat transfer in the bath and 
temperature may be raised in a mat 
ter of minutes 


W. H. Feathers, Vice President 
Industrial Products, National Carbon Co. 
Confidence hacked by product” 


has set out to back with product 
Cited particularly are two significant 
trends: 

1. Electric are furnaces of all types 
2,000 
with the number growing rapidly, as 
1955S alone brought furnace 
more orders than ever betore 


in the U. S. now number over 
makers 


2. In the electric arc furnace’s major 
application field, steelmaking, produc 
tion is expected to soar some 40% in 
the next five years alone 

On the basis of the carbon industry's 
historical growth since its founding in 
the last century — and in the light of 
predictable demands from an insatia 
ble, multiplying population carbon 
men see many more expansions to 
come 


* Product Quality— Ihe electric arc fur 
nace can hold rigid product specifica 
tions on all types of steels 


The production of plain carbon steel, in 
the electric furnace, often shows lower 
costs than other types of furnaces mak 
ing this product. Power cost economies, 
improved electrode performance and 
prevailing market factors are import 
ant considerations in arriving at a final 


determination 


Ready Electronic 
Products Laboratory 


A new electronic products develop 
ment laboratory has been established 
by National Carbon at tts Cleveland 
Edgewater plant. It will be in full scale 
operation this June 

New produc ts derived trom the com 
pany s expanded research in the field 
of solid state physics will be developed 


nucd on nex column 
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Edward Goodrich Acheson 
Man of Genius Man of Foresight 
Man of Fortitude 

This is the man whose 100th Anni 
versary is being commemorated this 


yeal 


It required genius to convert re- 


peated failure into success — foresight 
to attack so many experiments that had 
been attempted many times before, but 


without success 


fortitude to keep on 
in the face of misfortune, ill health and 
other adversities 


Dr. Acheson was born on March 9, 


1856, in the southwest corner of Penn 
syivania, of good sturdy, pioneering 
stock; a heritage that probably had 
much to do with shaping his destinies 
The total accomplishments of Dr 
Acheson throughout his busy life are 


too many to record here, but the revo 


lutionizing effects of his contributions 
abrasives Manufac 
| tured Graphite the Electric Resistance 

Graphitizing Furnace, and Colloidal 
| Graphite bear repeated emphasis 


Carborundum’ 


It is certain that Dr 
in the 


Acheson's part 
development of manufactured 
carbon and graphite and tn the field of 
electrothermal phenomena, made pos 
sible the successful electric arc furnace 
| And, it is just as certain that without 


conminued on next pare column] 


NATIONAL CARBON COMPANY'S CARBON AND GRAPHITE NEWS 
| 

- 
7 

| 

| 

dee | | 


NATIONAL CARBON COomPpaANY’sS CARBON AND GRAPHITE NEWS 


MAKE ULTRA PURE 
GRAPHITE ANODE 


Recent successful production of an ul- 
tra high purity graphite anode for use 
in a mercury type caustic — chlorine 
cell has just been announced by Na- 
tional Carbon Company 

Electrolytic first cousin of the elec 
trothermic (electric furnace) electrode, 
the new “National” graphite anode is 
the purest graphite anode yet produced 
and lasts longer than previous graphite 
anodes approximating its purity. 

Asked for more details on the new 
anode, an Industrial Products Depart 
ment spokesman explained, “we use a 
selected raw material and process it by 
an exclusive National Carbon develop 
ment which takes full advantage of the 
superiority of that raw material.” 

It was pointed out further that the 
company's own purification method 
was 4 prime factor in the successful 
manufacture of graphite anodes of very 

In fact,” said 
recently met a 


low vanadium content 
the spokesman, “we 
leading chlorine-caustic producer's 
stringent specifications for graphite 
anodes with a vanadium content of only 
2 parts per million. In the bargain we 
delivered an all-round better product 
than he had been able to obtain from 
his only previous source, Germany. So, 
better 


weve scored twice — made a 


anode — brought home a welcome piece 


of business 


DR. ACHESON 


continued from preceding page; column 3 


the arc furnace, our economy today 
would be completely different—and far 
less advanced 

So, it 1s equally fitting that the S5Oth 
Anniversary of the first U. S. electric 
arc furnace for steel making ts also 
furnace 
was installed at Halcomb Steel Com 
pany, Syracuse, New York, in 1906 
Designed by Dr. Paul T 


a direct arc, single phase, three-ton ca 


being celebrated this year 


Heroult, it was 


pacity unit, operated in duplex with an 
open hearth. The era of 
high alloy specialty 


tainless steel 
steels fine tool 
steels, and the very prolific family of 
ferro-alloys began in 1906, to be fol 
lowed by common steel grades, spe 
cialty trons, elemental phosphorous and 


many other products 


Too great a tribute cannot be paid 
to Dr. E. G 
steelmaking furnace—two events that 


Acheson and to the first 


are inexorably related 


Date line ... 1886 

National Carbon Company organized 
for the modestly stated purpos 
lancous carbon 


“to manufacture misce 


products 


Electric Arc Furnace 
Capacity Sets Record 
In 1955 


The record tonnage capacity of tlectric 
arc furnaces in operation at the end of 
last year, and the orders for new fur 
naces already on the books for delivery 
early this year, are indicative of still 
new arc furnace tonnage records to be 
posted in 1956 

While the installed capacity is of 
great importance, there is even more 
significance in the upward trend of unit 
installations coupled with the increase 
in the physical sizes of the new fur 
naces. Today's newest 200 ton giants 
with their 24'% foot diameter hearths 
dwart the first steelmaking electric fur 
nace in this country, a three ton model 
with a small, rectangular hearth 

The reasons for the increasing utili 
zation of the electric arc furnace in 
melting, smelting, reducing or refining 
are wrapped up in its versatility and 
flexibility. These advantages keep it on 
tap whenever needed and for whatever 
product ts required—steel, phosphorous 
calcium carbide, ferro-alloys, non-ter 
rous metals, or any of the many other 
electric furnace products 


DUCTILE IRON 


continued from page l 


column 2 


carbon lined cupola. “National” carbon 


cupola linings last as much as 5 times 
longer in continuous Operation than tra 
ditional cupola refractories, according 
to National Carbon engineers. Further 
more irbon linings are neutral — the 
operator can employ acid, basic or neu 
tral slags as dictated by his various 


metal charges 
Characteristics Discussed 
Informed sources explain that the 
change in the microstructure of cast 
iron, which makes it so ductile, derives 
from adding very small percentages of 
magnesium, cerrum or certain other ele 
ments to the molten tron just before 
casting I his 


phere 


addition convert into 
the flake graphite 


as found in grey iron or in the com 


or sphe roids 


haracterist 
With the 
weakening effect thu 


pac ted avgregat of mal 


leable iron embritthng and 
removed the 
microstructure become tronyer 
Ductile iron can be heat treated 
much the same as steel. it also can he 
welded ind, be 


suse ot tt in the molten 


Wldered and brazed 
good fluidity 
late, it Can be Cast in intricate hape 


and thin-sectioned part 


Cost Factors 


Ductile iron costs more than cast iron 
but less than steel. Ihe 


foundry and 


cleaning costs are lower than for steel 


castings, with machining cost consid 
erably lower because of faster cutting 
and longer tool lite And, good cast- 
ability plus excellent engineering prop 
erties often recommends ductile tron 


as a replacement for expensive forg 


ings and weldments 


nel ete 1} i he ne and 
17,000 pound It hown here by 
Joseph Po White Assi t Plant Manag ! 
bar Keput Plat Niagara 


Unveil Giant New 
Furnace Electrodes 


National Carbon Company has un 
velled another history-making advance 
in the manutacture of large irbon and 
graphite furnace electrod 


Company pokesmen report 195% 


iw the forming of the world’s largest 
electrode a toot long, 53 ich dh 
ameter arbon cylinder scaling 17,000 
pound During the sar penod Nu 


tional Carbon also mtroduced the hig 


rest graphite electrode ever made, a 
huge ylinder 45 inches in diameter 
110 inches long 

Both types of electrod ive for sul 
merged arc them full signifi 

ince ss expected to be reflected m 
larger, more efhcent submerged are 
furnace ording to National Car 


hon poke men 


ELECTRONICS LAB 


hy thi ww organization. Many of the 
product re ex ted to be of type 
not directly re ted to Nation ( ar 
hbon’'s present lin of consumer and in 
lustri fuct wccording to 
pan ou ‘ ose to the new under 
taking 
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NATIONAL CARBON LAUNCHES 
ELECTRODE EDUCATION SERIES 


Furnace Operators Benefit From New, Free Program; 
Better Furnace Efficiency, Lower Costs Sought 


National Carbon Company has kicked 
off another new, far-reaching educa 
tional program to help furnace opera 
tors get better performance through 
improved utilization of the company’s 
complete range of electrode products, 
according to Fred B. O'Mara, Mana 
ger of the Electrode Product Sales 
Department 

Introduced at last December's Elec 
tric Furnace Steel Conference, A.I.M 
M.E., Pittsburgh, Penna., the new pro 
gram represents National Carbon’s lat 
est assist in a long line of programs de 
signed to help its customers get the 
greatest operating efficiency trom fur 
nace electrodes. Spokesmen were quick 
to point out that National Carbon was 
the country’s pioneer electrode pro 
ducer and the first organization to con 
ceive, and so broadly implement, com 
prehensive training for its customers’ 
furnace operators 


Give Program on Request 


We give our oral-visual educational 


series On request, right at the cus 
tomers plant —no strings attached, 
declared J. W. Shea, Manager of the 
Electrode Service Department. “Of 


course, we have to schedule carefully 
because of the program's popularity 
He stressed that the series involved 
slides, lecture-demonstration and spon 
taneous audience participation — it 1s 
not a “canned program 

Commenting briefly on the com 
pany’s shirt-sleeve faculty who present 
the course, Mr. Shea said, “We've got 
the biggest, most experienced service 
group in the business. Our men are 
carbon and graphite experts. They've 
worked on developing and engineering 
the material, they've produced it in our 
plants, they know its application.’ 


Operators Should Understand Carbon 


At the heart of the new program is the 
recognized need for operators to un 
derstand fully the recommendations 
made by the electrode manufacturer 
and the reasons underlying those rec 
ommendations. The operator should 
know something of the unique charac 
teristics Of carbon and graphite and 
what occurs when electrodes made of 
these materials are used in an electric 
furnace 

Since the ultimate destination of 
National Carbon’s electrodes is the 


R. L. Westlake, Flectrode Service Engineer (left) and J. W. Shea, Manager, 
Electrode Service Department test novel electronic device for 
simulating steps in electrode joint assembly 


electric furnaces in its customers’ 
shops,” said Mr. Shea, “we in the Elec 
trode Service Department are partic 


| ularly anxious to help our customers 


get the very best operating results. This 
means taking all the indicated steps to 
insure that the electrodes operate at 
maximum efficiency so that our cus 
| tomers will benefit from all of the ser- 
vice which we have built into our 
product.” 

Electrode Service Department en- 
gineers explained that an _ electrode 
must be, first of all, a good electrical 
conductor. It must be strong to resist 
mechanical breakage. Also, it must 


have excellent thermal properties to 
stand up to arc temperatures which 
climb above 6.000 degrees F. Carbon 


| 
| and graphite are the only materials 
| with the requisite properties 


How Electrodes are Consumed 
Mr. Shea declared, “people are usually 


quite surprised to learn that furnace 
electrodes can be consumed in five dif 


ferent ways — it's not just a matter of 
burning up’. Sublimation, adsorption, 
dipping, breakage and oxidation are all 

| factors 
Sublimation, adsorption and dipping 
all take place at the arc tip. Although 
the first two are not subject to regula 


tion, it is possible to reduce electrode 


| consumption by changing dipping prac 


tice. Dipping refers to a method some 
operators employ to raise the carbon 


| content of the melt by lowering the 


electrode and dipping it directly into 
the molten metal 


Oxidation and breakage occur higher 


up the electrode column. They are more 
easily controlled by such means as tem 
perature manipulation, cleanliness, 
maintenance, mechanical adjustment 
and careful handling. In this area lie 
real opportunities for electrode con- 
servation, according to National Car- 
bon's electrode experts 


Feature Electrode Demonstration 
Device 


One of the most universally popular 
features of the lecture-demonstration 
series 1S a novel electrode demonstra 
tion unit which simulates all the steps 
in electrode joint assembly. Conceived 
and built by the electrode service group, 
the unit demonstrates how dust and 
dirt, joint chips and socket clamping 
affect operation. It also shows loose 
joints vs. tight joints in relation to elec 
trode efficiency 

Queried on the reaction to the new 
service program, Messrs. O'Mara and 
Shea indicated that it has been excel- 
lent. To cite just one case, a highly 
placed steel executive has recently 
thrown his enthusiastic endorsement 
behind the program and has urged its 
full exploitation within his own organi 


zation. Better furnace efficiency at the 


lowest cost 1s his goal, too 
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THE VERSATILE PERFORMER 


1940 


HEY POP! CAN 
| HELP? 


LOOKIT, POP! | CAN 
HANDLE ALL THREE 


STAINLESS 
* STEELS 
\) 
CARBON 
STEELS 


National Carbon Lists 
Latest Free Literature 


Several recent company publications 
are available for the asking. To receive 
any of the following, just address Ad 
vertising Department, National Carbon 
Company, Dept. CGN, 30 East 42nd 
Street, New York City 17, New York 
Please include your name, title and 
company address 


1. Past issues of the quarterly “Car- 
bon and Graphite News” with main ar 
ticles as follows 

August 1954-—Electric Furnace Steel 

Past, Present and Future by W. B 
Wallis 

December 1954 The Electric Arc 
Furnace — An Appraisal for Manage- 
ment by Charles W. Vokac 

March 1955—Flexibility of the Elec 
tric Arc Furnace — What It Means to 
the Steel Producer by E. A. Hanff 

July 1955 — The Indirect Arc Elec 
tric Furnace Development and Appli- 
cation by B. W. Schafer 

Sept. 1955 — Electric Utilities and 
the Electric Furnace by Paul D. Brooks 
and Paul W. Emler 

Dec. 1955 — Production of Quality 
Steels in the Electric Furnace by Harry 
F. Walther 


+ 


2. New 6-page Catalog Section S$ 
4905, “National” Graphite for Atomic 
Energy Applications 

3. Technical Treatise—64-page book 
“The Production and Properties of 
Graphite for Reactors’. Limited quan- 


Pitch Reservoir Pin Huge Success — new Patent Pays Of 


National Carbon's new patented pitch 


reservoir connecting pin has proved 
very successful in keeping electrode 
joints tight 

The new pin, identical with standard, 
tapered, graphite nipples in size, shape, 
tolerances, composition and quality, 1s 
distinguished by the pitch-filled reser 
voirs near each end of the threaded 
portions. As the connecting pin be 
comes hot, the pitch flows from the res 
ervoir into the threaded section of the 
joint where it cokes out, cementing and 
locking the threads of the nipple and 
socket together. This action occurs at 
temperatures well within the range of 
the operating column. No application 
of cement or dowels is required 

The new pin is proving highly effec 
tive in eliminating collar- and nipple 
loss at the arc end of the electrode, re 
sulting in greater furnace efficiency 
Predictions are that it shortly will su 
persede the plain-type tapered connect 
ing pin 


tities ). New descriptive literature cover 
4. New 16-page Catalog Section A ing “National” carbon products for use 
ag ati 


4004 “National” Spectroscopic Prod in cupola furnaces. Ask for Catalog 
Section S-5450. Installation sheet 1s 


also availableC atalog Section S-5455 


ucts 
5. Educational Series for Electrical 
Maintenance Men, “National” Brush 
Digest, a bimonthly pamphlet series World's Largest Carbon Forming Unit — 
6. &-page pamphlet describing the almost entirely automatic — completely 
characteristics of the first General Pur fills a 13 story building at National 
pose Industrial Brush, “National” N-4 Carbon's Columbia, Tenn., plant 


1956 
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Midgets at work 


Pygmy Electrodes 
Do Giant Size Job 


Some of the 37 preformed special gra 
phite spectroscopic electrodes contained 
in National Carbon's complete line of 
spectroscopic products 


half dozen fit 

these are the 
additions to National Carbon 
Company's line of high purity spectro- 
scopic products. 


Electrodes so small a 
easily within a thimble 
latest 


Size-wise, the tiny, preformed elec 
trodes — there are 37 shapes to 
meet any spectroscopic need — are a 
far cry from the multi-ton monsters 
which fire a modern electric arc fur 
nace. But, they possess an industrial 
importance completely belying their 
Lilliputian dimensions 

Like their furnace-borne brothers, 
spectroscopic electrodes are heat pro 
ducers. They absorb hearty charges of 
electricity until their tips, intensely hot, 
vaporize small samples of unknown ele- 
ments, or compounds, which the spec- 
troscopist wishes to analyse. Since 
every chemical element when raised to 
incandescence produces its own char- 
acteristic color lines, or spectra, the 
trained technician need only identify 
the emission lines of his unknown sam- 
ple. Simply, quickly, conveniently he 
performs his analysis, answers the ques- 
tions—what and how much? 


now 


Today, spectroscopic analysis is a 
rapidly growing technique—a convent 
ent tool which in many cases is replac 
ing the traditional chemical analytic 
methods in such broad fields as metal- 
lurgy, chemistry and biology. The tech 
nique relies heavily on high quality, 
high purity and uniformity of the gra 
phite used 


Begin New Packaging Program; 
Changes to Benefit Customers 


Graphite Electrodes and Connecting Pins First; 


Plans for new packaging to benefit cus- 
tomers through improved product pro- 
tection and identification have been an- 
nounced by National Carbon Com 
pany 

The improvements will encompass 
the company’s entire line of industrial 
products. First items scheduled for the 
change are electric furnace electrodes 
and related products marketed under 
National Carbon Company's brand 
name, “National” 


One of 


trode connecting pin cartons is discussed by 


several proposed designs for elec 


F. B. O'Mara (left), Manager, Electrode 
Product Sales and C. G. Ollinger (right), 
Assistant Advertising Manager, National Car 
bon Company 


According to company sources, the 
initial project to be tackled is an at 
tractive, durable end cap for 12 through 
24 inch diameter graphite electrodes 


Other Products to Follow 


An industry innovation, the cap fits 
snugly against the electrode to protect 
its socket from dust and chipping from 
the time the electrode is shipped until 
it goes on the customer's furnace. 


National Carbon's familiar 
identification in new dress. Both the 
term “National” above and the “N-in 
shield" device shown on electrodes be 
low, are trade-marks of Union Carbide 
and Carbon Corporation 


product 


Work on Pin Cartons 


Another phase receiving current at- 
tention is the package standardization 
and legibility upgrading on the entire 
line of connecting pin cartons. Priority 
has been given to pin cartons for the 
20 inch diameter graphite electrode 
with new cartons for other sizes to fol- 
low soon 

The entire program is being coordi- 
nated by the company’s Quality and 
Specifications group with help from 
the Advertising and Sales Departments 
The package design specialty firm, Rob- 
ert G. Neubauer, Inc., is handling de- 
signs for electrode products 

It is expected that several months 
will be required to complete the project 
for the entire array of industrial prod- 
ucts because of the large number of 
items involved. Included are brushes, 
lighting carbons, processing equipment 


and a whole range of carbon and gra- 
phite specialties 


| > * 
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| 
| 
| 
a New end-caps protect the sockets of these palletized electrodes shown on route to customer's plant 


Reactor Program to Boost 
Steel Fabricators’ Business 


Graphite Gets Increasing Role in Atomic Program 


A $700 million 
manutacturers of 


annual business for 


reactor Components 
by 1963 is being forecast by authorities 
in the field. Of this, a sizeable slice is 
destined for steel fabricators 

Nuclear reactors are, in effect, atomic 
turnaces fueled by fissionable elements 
They leash the explosive power of the 
all too-familiar atom bomb and make 
it available in relatively 
stretched out doses for 


smaller, 
man’s benefit 


National” High Density Gr iphite, 40 inche 


Of the 


actors, the kind whose end product is 


several types of nuclear re 


electric power ts attracting most atten 


tion Power loom as 


competitors to today’s fuel 


reactors future 


gen 
erated electricity. Some informed quar 
ters predict 2 million kilowatt capacity 
1960 with the 
175 million by 1980 


One of the significant outgrowths of 


from power reactors by 
figure surging to 
the expanding nuclear program is the 
increasing importance of high density 
high purity 


struction and 


graphite for 
allied Graphite it 
self has long held a re spected place in 


reactor con 


uses 


such diverse applications as processing 
equipment, brushes for 
lubricants, 


electrical ma 


chines, ilumination and 


electrolytic and electrothermic§ elec 


trodes 

In the nuclear field, graphite’s chief 
virtues are its ability to capture wild, 
potentially dangerous neutrons which 
speed helter-skelter through the reactor 
and also its unique property of greater 
strength at high 


room temperature 


temperature than at 

Thus, graphite ex 
cels as a construction material for mod 
erators, reflectors, shielding and molds 
and crucibles 

As an aid to understanding more 
about graphite’s nuclear applications 
National Carbon Company has recently 
published 2 works both have been of 
fered free. One of these publications ts 
a technical 


treatise — a 64-page book 


»> 
D 
| 


y il “National” Graphite Molds and Cru 
ibles Used In Metal Casting. Largest Mold 
Shown is searly 3 Feet Tall 


entitled 


ties of 


The Production and Proper 
Graphite for Reactors I he 
other publication is a less technical bul 
letin detailing various graphite grades, 
their characteristics and uses in atomic 
energy applications 


Carbon Found Ideal! 
For Cupola Furnaces 


A promising new metallurgical apph 
cation of carbon ts rapidly developing 
in the field of cupola refractories, ac 
cording to National Carbon sources 

this trend, the 
embarked on an 


Pursuing company 


has extensive cam 
paign aimed at showing foundry opera 
tors the numerous operating advantages 
possible when carbon is employed as a 
Already, a rapidly 
number of 
National 


cupola refractory 


increasing foundries are 


endorsing carbon cupola 


products as the most practicable an 
ther 


was pointed out 


swer to refractory problems, it 


Among the unique properties of ¢ le 


mental carbon which recommend it 


particularly for cupola use are these 


eCarbon is not attacked by acid of 


elt withstands extreme thermal shock 


elt has no melting or soft ning point 
elt is not wet by molten metals 


eC arbon 


how high mechanical 


strength ; il lemper ature ind 
trengeth increase with increases 


temperature 


e Carbon re abrasion well 


next page; column 2 


National Carbon Company 
Announces Progress on 


Giant New Research Center 
Laboratory to develop future materials today 


Union Carbide and Carbon Corpora 
tion will begin moving equipment into 
its new research laboratory at Parma, 
Ohio, next month, according to spokes 
men tor 


National Carbon ( ompany 
which 


will manage the unit for 
the ¢ orporation 

The carry out 
basic exploration in physics and the in 


terrelation of physics and chemistry ap 


new 


new laboratory will 


plied to metallic and non-metallic com 
pounds of carbon and analagous com 
pounds. Important contributions to the 
future requirements of industry are ex- 
pected to result from these studies 


Clarence Larson 


President in charge of Research 
Nu 


Vice 


Among the possible far-reaching ce 
velopments expected to come trom to 
day investigations are materials for 
new and improved transistors and re 
lated 
proved retractor 
ther 


¢ ompound 


electronic device 


and im 
key to fur 


complex im 


new 
and the 
progress in ferrites 
shich show prom 
ise for automation machinery and com 
puters 


Dr. Robert G. Breckenridge 
Director of Research 


National Carbon Company 
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HAIL “DEVIL’S IRON” 
NEW MAGNET METAL 


A fifty year search for a better mag 
net steel has paid off in a new Alle 
gheny Ludlum steel which enables size 
and weight reduction in important elec 
trical equipment 

Ihe new material is a grain oriented 
silicon steel popularly called “Devil's 
Iron” —a nickname originating with 
rollers and pack openers who handled 
the metal 

Phe new silicon steel represents a far- 
reaching advance in electrical steels for 
concentric core transformer windings, 
motor and generator stator parts, busi 
ness machine and telephone compo 
nents and a host of other specialized 
uses 

As 4 magnet material, grain oriented 
silicon steel, specially rolled and heat 
treated makes it possible to get more 
pull with less power. Also, important 
advantages are claimed in the conserva 
tion of copper and other materials em 
ployed in electrical equipment. 


NEW RESEARCH CENTER 


continued from preceding page; column 3 


Ihe new laboratory Center with its 
substantially augmented scientific staff 
represents the most recent step forward 
in National Carbon Company's indus 
trial research activities. The company’s 
organized research program, reaching 
back to the turn of the century, was 
initiated when National Carbon estab 
lished America’s first industrial re 
search laboratory in 1902 


ELECTRODES AFLOAT 


Approximately 1,000,000 pounds in 
one shipment! 

The largest shipment of electric arc 
furnace graphite electrodes ever made 
is shown in this barge load of 972 
graphite electrodes, 20-in. diameter x 
72.in. long, each weighing about | 231 
pounds. Shipment was made by Na 
tional Carbon Company, from its plant 
at Columbia, Tennessee, to a Chicago 
destination 


CUPOLA FURNACES 


continued from preceding page; column 2 


The most important factor in estab 
lishing carbon’s superiority as a cupola 
refractory, however, lies not so much 
in any one of its advantageous proper 


ties, alone, but rather in the fact that 
they are all present in every piece of 
carbon. No other material offers such a 
combination — an ideal answer for well 
zone linings, breast and tap hole con 
structions, slag dams and slag and iron 
trough linings 


Union Carbide and Carbon ( orporation new Research Laboratory at Parma, Ohio 


The term “National is a registered trade-mark of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY .« A Division of Union Carbide and Carbon Corporation 


3O East 42nd Street, New York 17, N.Y. + In Canada: Union Carbide Canada Limited, Toronto 
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ENGINEERING SERVICES 


When you run head-on into a die block or forging problem 
because of new materials, methods, or products, call a Finkl Sales 
Engineer. He has a wealth of very valuable information plus the 
advantage of 76 years of Fink! experience, It is yours for the asking. 

Finkl Engineers will help you select the proper size die block, 


the right steel for the best results, the correct hardness lor greater 


production, or give counsel on any phase of forging practice. 


Any resulting specifications can be produced by Fink! crafts 
men. Quality is controlled beginning with the making of our own 
steel to the final super-sonic tests. In every application, Fink! qual 
ity has proved that the best is the least expensive in the long run 

When you next consider die blocks or forgings, consider Fink! 


for the finest. Ask for a Sales Engineer. There is no obligation 


Offices in: DETROIT + CLEVELAND + PITTSBURGH + INDIANAPOLIS 
HOUSTON «+ ALLENTOWN «+ ST. PAUL * COLORADO SPRINGS 
SAN FRANCISCO + SEATTLE + BIRMINGHAM «+ KANSAS CITY 
Warehouses in: CHICAGO + EAST CAMBRIDGE + LOS ANGELES 


Finkl Sons Co. 


2011 SOUTHPORT AVENUE+ CHICAGO 14 


APRIL 1956 
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MUFFLES RETORTS 
CARBURIZING BOXES 


ROLLER RAILS 


CHAIN BELTS 


MUFFLES 


BELTS MUFFLES 


CHAIN 


CHAIN 


MUFFLES 


RETORTS 


RETORTS 


MUFFLES 


BELTS 


SALT POTS 


CARBURIZING BOXES 


ALLOY ENGINEERING & CASTING CO. 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN ° ILLINOIS 


T RESISTANT CASTINGS 
WEA POTS 
” But make certain that you specify "ACCOLOY” 
~ fs ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
18 METAL PROGRESS 


PYRO 


For Precision 
Temperature Measurements 


The Simplified 


PYRO 
OPTICAL 


PYROMETER 


—Gives accurate tempera- 
tures at a glance. Any op- 
erator can quickly determine 
temperatures of minute spots, 
fast moving objects and 
smallest streams. Complete- 
ly self-contained and direct 
reading. Weighs only 3!/2 
Ibs. Special types for true 
pouring temperatures of 
molten iron, steel, monel, 
etc. Stock ranges from 1400 
F. to 7500° F. Write for 
free catalog No. 85. 


PYR 
SURFACE 


PYROMETER 


—is quick-acting accurate 
light-weight and rugged. Fea 
tures large 4%" direct reading ‘ 
dial. Measures surface and 
sub-surface temperatures with 
selection of thermocouples and 
extension arms. Has cold-end 
compensator (oper 
ates automatically) and shield 
ed steel housing. Available in 
five standard ranges. 0-300°F 
to 0-1200°F.: also special and 
sub-zero ranges. Ask for free 
Catalog No. 168 


junction 


The new 


PYRO 


immersion Pyrometer 


Helps assure low-cost, sound, 
uniform non-ferrous castings. 
Resists rough usage. “Protect. 
ed Type” and “Bare Metal” 
thermocouples instantly inter- 
changeable. Ranges from 1000- 
2500°F. Write for Catalog No. 
155 


The Pyrometer Instrument Co. 
BERGENFIELD 8, NEW JERSEY 


Manufacturers of PYRO OPTICAL micro 
OPTICAL. SURFACE, RADIATION. (MMERSION 
and (INDICATING PYROMETERS for over 25 
years Catalogs on request 
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ance. This new wire is designed for 
use prior to final hardfacing on parts 
such as tractor rollers and idlers, 
earth moving shovel parts and cable 
drums. As a build-up with no final 
hardfacing it is recommended for the 
restoration of tractor track rails and 
links, shafts, pulley 
mine car and crane wheels. 


For further information circle No. 852 
on literature request card, page 32-B. 


large sheaves, 


Forging Press 


A new special hydraulic forging 
press has been announced by the 
Hydraulic Press Div. of the Erie 


Foundry Co. Rated at 1000 tons, this 


press is designed to forge jet engine 
turbine 


blades. It completes a 6 in. 


stroke cycle in just 4 sec. This press 


incorporates speed control with auto 
matic pressure and precision reversal 
by means of a special compression 
and decompression feature. It is of 
rigid side with 
preshrunk tie rods. It is self-contained 
and can be arranged for semi-auto 
matic single 
operation. 


housing construction 


cycle or push button 


For further information circle No. 853 
on literature request card, page 32-B. 


Metalworking Lubricant 
Metaseal 
solid 


American 
Meta-film 
be used on all 


announced 
which 


has 
lubricant 
metals. It 
at extreme temperature and pressure 


may 
lubricates 
ranges, on inaccessible 


sealed and 


bearings or assemblies, on bearings 
adjacent to any surface that cannot 
be contaminated, on mechanisms that 
operate’ intermittently 
periods, on parts where the environ 
ment would affect the average organic 


lubricants, and on parts where dust 


over long 


and solvents present problems. A 
carefully controlled baking process 
plays a major role in the ultimate 


success of this solid 


lubricant by 


PLATING 


SOLUTION 


BY 


BAKER 


The name BAKER on Rhodium 
plating solutions means completely 
dependable quality and perform 
ance every time. Baker supplies 
standard solutions, or special for 
mulae for individual procedures 


Rhodium produces a metallic finish 
of sustained brilliance and hardness 

a finish that never tarnishes, 
The ideal 
finish for electrical and electronic 
applications 


never luoks shopworn 


FREE BOOKLET: Send for ‘Electroplating with 
Rhodium”. Contains valuable information and 
guidance for the electroplater 


BAKE. 


jae 


PRECIOUS 
METALS 


113 ASTOR STREET, 
NEW YORK « CHICAGO 
SAN FRANCISCO + LOS ANGELES 
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MALLORY:- SHARON 


reports on 


eevee 


@ This ‘data center” at the Mallory- 
Sharon Research Laboratory is 
believed to be the first application 
anywhere of punched card account- 
ing equipment in metals research 
and development. Here titanium 
processing data, test results, prop- 
erties, etc. are coded on punched 
cards, permitting rapid correlation 
and use of significant data. 


Thus, fast answers can be obtained 
to researchers’ questions, such as .. . 
what are the comparative strengths 
and ductilities of weldable alloys? 
. .» how do variations in titanium 
sponge hardness affect alloy strength? 


This typical punched card records ingot number, specimen number, 
direction of test, rolling temperature, finish rolling temperature, an- 
nealing temperature, annealing time, quenching medium, ultimate 
strength, yield strength, percent elongation. Approximately 25 cards 
ave needed to record all the facts on each heat. 


2,000,000 “bits” of vital statistics make 
Mallory-Sharon titanium better 


. . . What are the effects of heat 
treatment on bend characteristics? 


As a result, we’re constantly analyz- 
ing and using current test and pro- 
duction data to improve alloy designs 
and properties. And we are able to 
maintain outstanding quality con- 
trol... to predict properties in 
advance of processing . . . to certify 
physical properties of each heat with 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


statistical quality control methods. 


This is an example of the technical 
leadership of Mallory-Sharon, and 
another reason why Mallory-Sharon 
titanium and titanium alloys have 
won an excellent reputation for con- 
sistently high quality and uniformity. 
Call us for your requirements in this 
lightweight, strong, corrosion-resist- 
ant metal. 


SHARON 
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assuring the proper forming of the 
unbroken film on the metal treated. 


For further information cicle No. 854 
on literature request card, page 32-B. 


Surface Measurement 


Micrometrical Mfg. Co. has an- 
nounced the Profilometer, Group II, 


a portable equipment combination for 
measuring surface roughness in the 
shop. Equipment includes an ampli- 
meter, a tracer and a mototrace for 
mechanical operation of the tracer. 


The tracer measures on inside diam- 


Pressure Gage 


An instrument for continuous and 


ment of 
accurate readings of pressure under 


prolonged exposure to high tempera- nected by 
tures and radiation has been devel 
oped by the Callery Chemical Co, It 
is available in standard and special 
pressure 


bellows 


in turn 


ranges. It operates on 


alternating current from 60 to 400 electrical 
cycles in continuous radiation flux of 
one million Roentgens per hour. The 
gage may be installed on any pipe or 
vessel for use with high temperature 


liquids or gases. The gage operates New polishers with infinitely 


by measuring the change in electrical 


eters as small as \% in., outside diam 


eters as small as % in., flats, tapers 


and narrow splines and 
through a % in. hole. The mototrace 


provides a 


passes 


smooth reciprocating 
tracing motion of 0.5 in. per sec. over 
any desired length of trace from 1/16 
to 2% in. The 
either 


amplimeter shows 


arithmetical or rms. average 


roughness height and has six ranges 
with full-scale readings of 3 to 1000 
microinches. 

For further information circle No. 855 
on literature request card, page 32-B. 


Automatic Batch-Type 
Furnace 


The Dow Furnace Co. has an- 
nounced an automatic, controlled at- 
mosphere, batch-type furnace which 
preconditions, loads and unloads the 
work chamber and quenches the proc- 


Ait 


essed charge without operator han- 
dling. Featured on the DOWmatic 
HC-800 are pressurized operation, 
double elevator and automatic trans- 
fer mechanisms. 

For further information circle No. 856 
on literature request card, page 32-B. 
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NEW IDEA 


In Billet Shears... 


Now Proven In Service 


HILL SHEAR 


4%" size 


2 Simplicity of Design. 
Clean, square cuts. 
Low maintenance. 


2 You'll be amazed at it’s performance. 


You'll be surprised at the price. 


2 Made in 3”, 444", 64" sizes and larger. 
Choice of hand, semi-automatic or 


fully automatic feed. 


Full details and specifications are given in Bulletin MP-56 


HILL AUME LURPAR | 


output in the secondary of the differ 
ential transformer 


the bellows causes a directly 


tional movement 


For further information cirele No. 857 
on literature request card, page 32-B. 


Specimen Polishing 


able speed between 100 and 1200 rpm 


CLEVELAND 2, OHIO 


WILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACE 
TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS + BILLET SHEARS © PORTABLE FLOOR CRANES + “CLEVELAND KNIVES © SHEAR BLADES 
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it's SEYMOUR NICKEL SILVER 


Take a close look at one of the “scoops” — or hooks — in the slide 
fasteners which play a key role in your daily living. 

The best slide fastener scoops are made of Seymour Nickel Silver flat 
wire. They are formed on high speed machines that produce up to 300,- 
000,000 of these tiny parts every day. Yet, so precise is the operation 
that tolerances are held to half-thousandths of an inch! 

Because its uniform composition and temper enable it to undergo 
precise forming on high speed machines, Seymour Nickel Silver meets 
these requirements perfectly. It will not discolor materials — it is long 
wearing and corrosion resistant — it has the necessary eye appeal. 
Best of all, it has the natural lubricity which makes fasteners work 
smoothly and without sticking. These enviable qualities have helped 
make Seymour the leading supplier of nickel silver wire for the slide 
fastener industry. 

Beyond that, Seymour’s readiness to produce nicke! silver alloys in 
strict conformity to users’ needs has prompted many manufacturers to 


say... “SPECIFY SEYMOUR — You KNOW it’s good!” 


SEYMOUR 


THE SEYMOUR MANUFACTURING COMPANY 


10 Franklin Street, Seymour, Connecticut 


METAL PROGRESS 


“4 
4 
; 4 
4 
/ 
| 
| 
| 
29 


L 


for preparing metallurgical speci- 
mens have been announced by Buehler, 
Ltd. The variable speed is obtained 
by turning a knob on the front of 
the machine while the motor is run- 
ning. In the table models, the speed 
is indicated on an illuminated screen 
on the table top. Polishers are offered 
with wheels of 8, 12 or 16 in. diam- 
eter, and are available in one, two or 
three unit tables. 


For further information circle No. 858 
on literature request card, page 32-B. 


Heat Treating Basket 

A new heat treating retort basket 
holding tools of all sizes and eliminat- 
ing the danger of their falling through 
the grid while being processed in pit- 


type furnaces has been announced by 
the Wiretex Mfg. Co. The frame is 
made of 


Type 330 


Mesh 


stainless. 


openings for each Inconel grill are 
spaced differently to allow tools of 
various sizes to be placed on separate 
wire shelves for perfect holding in 
between the mesh openings. Grills may 
be slanted or placed horizontally. The 
fixture carrier measures 15% in. in 
diameter by 36 in. deep. 

For further information circle No. 859 
on literature request card, page 32-B. 


Transducers 
Stainless oil-filled 


magnetostrictive transducers for im- 


steel enclosed, 
mersed operation for continuous use 
at high power have been announced 
by Harris Transducer. In applications 


such as metal cleaning, electroplating, 
electropolishing, pickling and descal- 
ing, transducers or arrays of trans- 
ducers can be 


installed directly in 
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existing equipment. Two types ure 
available, one operating at a fre- 
quency of 20 ke. wit': a power input 
of 250 to 400 watts per unit and the 
other operating at a frequency of 10 
ke., with a power input of 250 to 400 
watts per unit. 


For further information circle No, 860 
on literature request card, page 32-B. 


Blast Cleaning 


A new automatic, pressure blast 
unit for the wet blast finishing of jet 
engine compressor blades has been 
announced by the Cro-Plate Co. This 
unit finishes both sides of the airfoil 
section at the rate of about 200 per 
hr., removing heat 
discoloration without 


treat scale and 
stock removal 
or distortion. The unit incorporates a 
facility for the removal of 
abrasive compound after blasting. 
For further information circle No. 861 
on literature request card, page 32-1. 


rinse 


Selector Switch 

A new selector switch for applying 
power to multi-furnace, high fre 
quency induction melting installations 
has been announced by Inductotherm 
Corp. One selector switch is required 
for each furnace. These switches are 
mounted in the lower front section of 


the control panel and are water-cooled 
to handle high currents. To prevent 
opening under 
locked 
switches can be installed on one panel 
permitting 


load, they are 
with the 


inter- 
controls Many 
several to be powered 
Flexibility of 
operations results from being able to 
shift power back and forth from fur 
nace to 


from one wenerator 


furnace to maintain heat 


or melt down 


For further information circle No. 862 
on literature request card, page 32-B. 


JP SERIES 


PROPORTIONING 
TEMPERATURE 
CONTROLLER 


This tube-free instrument brings many advantages over any 
on-off controller. Anticipates temperature change, tends to 
stabilize at closer tolerance. Cuts rejects, maintenance; ends 
adjustment, tube-replacement. Reliability Guaranteed. 


Write for Bulletin JP-1. 


4357 West Montrose Ave, 
Chicago 4], Illinois 


CONSISTENT 
ACCURACY! 


=! 


SALES OFFICES IM PRINCIPAL CITIES 
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A technique in spraying developed by the 
Ford Motor Company results in exciting rain- 
bow pastels... plus new speed in paint applica- 
tion... faster color changeover . . . and superb 
quality of finish. 

DesPpaAtcH built and installed the Down 
Draft Spray Booth shown above in Ford’s 
Dearborn plant. Wealth of production experi- 
ence assures the highest standard of perform- 
ance from DESPATCH equipment. There’s a 
DEsPATCH-trained resident engineer near you. 
Why not talk to him about your finishing re- 
quirements? 


DE SPATCH 


co 


DESPATCH 


DOWN DRAFT 


Photo of interior of DES- 
PATCH spray booth shows 
down draft air flow. Notice 
the wide working crea 
around the production line. 


Write for NEW 
Bulletin 51 


< 


Just off the presses!. . . 16 colorful 
pages of suggestions, tips and 
ideas on modern ways to achieve 
better finishes, faster production 
ond smoother handling of metal 
products... at lower cost. 


Minneapolis Office—619 S. E. 8th St. 
Sales and Service in All 26 Principal Cities 


PIONEERS IN ENGINEERING FINISHING SYSTEMS FOR INDUSTRY 
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865. Adhesives 

Data chart gives form, percent solids 
viscosity, time and curing temperature 
for line of adhesives. Rubber and Asbes- 
tos Corp 


866. Alloy Steel 

Data book on the selection of the proper 
alloy steel grades for each manufacturer's 
needs. Wheelock, Lovejoy 


867. Alloy Steel 

207-page book gives more than 50 com 
plete case histories of alloy stcel usage 
Climax Molybdenum 


868. Alloy Steel 

32-page book on abrasion resisting steel 
Properties, fabricating characteristics 
uses. U. S. Steel 


$69. Aluminum Alloy 

Bulletin 103 on high strength aluminum 
alloy which ages at room temperature 
Federated Metals Div 


870. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co 
871. Ammonia for Heat 
Treat 
Booklets on “Applications of Dissociat- 
ed Ammonia”, “Ammonia Installations for 
Metal Treating’, “Nitriding Process", 
“Carbonitriding'. Armour 


$72. Atmosphere Furnace 

Bulletin on controlled atmosphere, con- 
tinuous rotary retort furnace describes 
operation and construction. American Gas 
Furnace 


$73. Atmosphere Furnace 

12-page bulletin 1054 on electric fur- 
naces with atmosphere control for hard- 
ening high speed steel. Sentry 


874. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding 
yas carburizing, clean hardening or car- 
in restoration. Dow Furnace 


$75. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


876. Bearings 

20 data sheets give special properties 
and case histories for new Rulon oil-free 
bearing material. Dixon Corp 


877. Bimetal Applications 

3%6-page booklet, “Successful Applica- 
tions of Thermostatic Bimetal”, describes 
22 uses. W. M. Chace 


878. Black Oxide Coatings 
8-page booklet on black oxide coatings 
for steel, stainless steel and copper al- 
loys. Du-Lite 
879. Blast Cleaning 
24-page catalog 1210 on equipment and 
accessories for blast cleaning and dust 
control. Pangborn 
880. Boron 
16-page book on boron carbide, elemen- 
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tal boron and other boron-rich materials 
Property data, sizing of powders, manu- 
facture, uses. Norton 


881. Boron Additive 
6-page article on use of grainal as 
boron-additive alloy and properties of 
grainal steels. Vanadium Corn 


882. Brazing 

8-page bulletin S-1050 on production 
brazing and soldering. Automatic brazing 
machine. Selas Corp 


883. Brazing Aluminum 
12-page bulletin. ADR 45, on how to 

torch braze aluminum and strength of 

joints so brazed. Air Reduction Sales 


884. Bright Hardening 

Article on commercial bright hardening 
ot stainless steel in Heat Treat Review, 
Vol. 6, No. 3. Surface Combustion 


885. Bronze 

Folder gives tables of properties, uses 
forms and other data on phosphor bronz 
es. Chase Brass & Copper Co 


686. Bulb Thermometers 
44-page catalog covers selection data 
recorders and indicators, controls, psy 
chrometers, bulbs, tubing and fittings 
Minneapolis-Honeywell 


887. Burner 
New bulletin 214 on dual-fuel burner 
gives design of burner, its capacity. North 


American Mfg 
888. Calibrating Machine 


Bulletin 115 on calibrating system for 
accurate measurement of mechanical 
forces. Morehouse Machine 


889. Carbides 

84-page catalog of sintered carbides, hot 
pressed carbides, cutting tools, drawing 
dies, wear resistant parts. Metal Carbides 


890. Carbon Brick 

Bulletin on properties, grades. applica 
tions of carbon and graphite bri for 
handling corrosive chemicals and molten 
metals. National Carbon 


891. Carbon Control 

12-page catalog TD4-620 (2) on Micro 
carb atmosphere control for carbon po- 
tential in Homocarb furnaces. Leeds & 
Northrup 


692. Carbon Steel Castings 
Data folders on four types of carbon 

steel! castings. Composition, properties 

hardenability bands, uses. Unitcast 


893. Carbonitriding 

28-page booklet on nature of process 
furnaces, atmospheres, parts carbonitrided 
and properties. Armour Ammonia 
894. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 


furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


895. 


Castings 


New 4-page bulletin on new process for 
making steel castings from ceramic molds 
Lebanon Steel Foundry 


896. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint 
base treatment of nonferrous metals 
Allied Research Products 


897. Centrifugal Castings 
Folder on advantages of centrifugally 
cast thermalloy. Electro-Alloys Dir 


898. Cleaner 


Folder gives data on metal cleaners for 
use with water in still-tank or spray 
washing equipment. Solventol 


899. Cleaning 

28-page catalog, B-9, on corrosion-re 
sistant baskets, racks, crates and tanks 
and other fixtures for cleaning and fin 
ishing. Rolock 


900, Comparator 
Bulletin on electric comparator for ex 
ternal measurements of gage blocks to 


production parts. Metron Instrument Co 


864. Precision Casting 

This booklet describes a new 
molding material for increasing pro 
duction of precision casting. Its 20 
paces illustrate with photos and 


drawings the ste ps involved in mak 


= 


ing the pattern, the dense plaster 
model, the porous plaster mold, the 
glase ast mold and the casting. A 
typical set-up for producing 500 
castings a day is outlined. Corning 


Glass Works 


901. Compressors 

12-page data book 107-D gives engineer- 
ing information on characteristics of 
turbo-compressors. 18 types of application 
described. Spencer Turbine 


902. Controlled Atmospheres 
Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory 
Readil y sortable, operating on or 
enclosed battery. Illinois Testing Labs 


903. Copper Alloys 

48-page book contains tables of alloys 
with composition, typical uses, general 
working, mechanical, electrical proper- 
ties, hardness, ASTM specification num- 
bers. Revere 


904. Copper Alloys 

4)-page book on eleven copper alloys 
Properties, cleaning, annealing. Seymour 
905. Corrosion of Copper 


28-page booklet B-36 discusses corrosive 
attack on copper and copper alloys. Tab- 
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Patent ) granted to Mr. William 
Swin for an improved crucible 
furnace, for the melting of steel. 


An nO patent (No. 70,042 U.S. 


OVER 105 YEARS 
...0f knowing how 


Today's SWINDELL Electric Melting Furnaces, employing the most 
advanced construction and operating features, reflect in their 
performance a continuity of steel-melting knowledge and experience 
extending over 105 years. In fact, a very large American steel 
producer has been our customer for 103 years. « Knowing how 

is one of the two great qualities in SWINDELL furnace production. 
The other is integrity. « Let us consult with you. 


SWINDELL-DRESSLER corp. 


DESIGNERS AND BUILDERS OF 
MODERN INDUSTRIAL FURNACES 


Pittsburgh, Pa. 
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ulation of their relative corrosion resist- 


_ ance. American Brass 


906. Cutting Machine 
Folder on universal power cutter for 


plate and sheet metal working. Nord 
Corp 


907. Cutting Oil 
Folder on sulphurized cutting fluid for 
a wide range of machining jobs. Gulf Oil 


908. Cutting Oil 


Facts on more efficient and economical 
jlant operation through use of right lu- 
yricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


909. Cut-Off Wheels 

Folder gives data, operating suggestions 
and grade recommendations of cut-off 
wheels. Manhattan Rubber Div. 


910. Degreaser 

i book on properties and use of 
trichlorethylene. Methods of handling and 
safety measures. Niagara Alkali 


911. Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


912. Die Casting Machines 

New illustrated brochure gives special 
features and illustrates various die cast- 
ing installations and parts which can be 
run. Lester Phoeniz 


913. Die Castings 
Folder on pressure die castings of brass 
describes how they are made. Titan Metal 


914. Die Steel 

Bulletins on air-hardening, high-car- 
bon, high-chromium die steel containing 
sulphide additives. Latrobe 


915. Dryer 

New Bulletin 130 describes Aero after 
cooler for removing moisture from com- 
pressed air and gas. Application of equip- 
ment to air liquefaction systems. Niagara 
Blower Co 


916. Dust Control 

24-page bulletins 98 on dust control de- 
scribes and diagrams systems and their 
operation, gives capacities of filters and 
kinds of dust which may be controlled 


W. W. Sly Mfg. Co 


917. Dynamometers 

4-page folder on precision dynamome- 
ters for measuring traction, tension or 
weight. Capacities from 0 to 500 Ib. to 
0 to 100,000 Ib. W. C. Dillon 


918. Electric Furnaces 

Catalog of electric furnaces and ovens 
for hardening tempering, annealing, 
drawing drying, baking, enameling. 
Cooley Electric Mfg 


919. Eleetrie Furnaces 

Bulletin on electric heat treating fur- 
naces gives summary of progress in fur- 
nace developments. Holcroft 


920. Electric Furnaces 
Brochure on electric heat treating, 
melting, metallurgical tube, research and 
sintering furnaces. Pereny Equipment 


921. Electron Microscope 

20-page brochure describes in detail ten 
case histories in which the electron mi- 
croscope has been at work solving prob- 
lems of development and control in 
industrial laboratories. RCA 


922. Electronic Gages 

12-page bulletin on electronic equip- 
ment for dimensional inspection and con- 
trol applications. Cleveland Instrument 


923. Electron Tubes 
Folder on tubes for industry, research 


and other applications. Separate data 
sheets give description, operating condi- 
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tions, constant current characteristics 
Machlett Laboratories 


924. Electroplating 

Chart gives reference data for gold, 
rhodium, palladium, platinum, 
nickel plating. Technic, Inc 


925. Extrusion 

Folder describes the hot extrusion 
process and gives its history. Jones & 
Laughlin 


926. Finishing 

Six bulletins describing finishing com- 
pounds for stainless steel, aluminum 
other metals. Apothecaries Hall 


927. Finishing 

16-page Bulletin 51 on handling, metal 
cleaning, precision finishing and baking 
equipment. Despatch Oven 


928. Finishing 

Catalog A-654 gives complete story on 
planning industrial finishing systems and 
shows many installations of cleaning and 
pickling machines. R. C. Mahon 


929. Flame Hardening 

20-page booklet on precision flame 
hardening machine with electronic con- 
trol. Details of operation and applica 
tions. Cincinnati Milling Machine 


930. Flaw Detection 

Illustrated bulletin on Spotcheck, new 
dye-penetrant method for locating sur 
face defects. Magnaflux 


931. Flaw Location 

12-page booklet on dye penetrant in 
spection method. Suggestions on how to 
verform inspection by this method. Turco 
*roducts, Inc 


932. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng'g 


933. Forgings 

New bulletin on forge steel making 
open die forging, machining, heat treat 
ing and finishing. National Forge 


934. Forging Hammers 

24-page brochure describes construction 
and use of steam drop hammers. Erie 
Foundry 


935. Forgings 

Folder on large forgings of carbon and 
alloy steel. Struthers Wells Corp., Titus 
ville Forge Div. 


936. Forgings 

Handsome 32-page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U. S. Steel 


937. Forgings 
94-page book on die blocks and heavy- 


duty forgings. 20 pages of tables. A. Finkl 
& Sons 


938. Formed Shapes 

New 26-page catalog No. 1555 contains 
drawings a dimensions of more than 
100 shapes. Roll Formed Products Co 


939. Forming 

86-page book on equipment and process 
of cold roll-formin Wide sheets, nar- 
row trim, tubular hepen, curving, coil- 
ing, tooling needed. Yoder 


940. Furnace Belts 

44-page catalog describes metal belts 
for quenching, temperin carburizing 
and other applications. Ashworth Bros 


941. Furnace Belts 

New 42-page booklet on alloy steel 
belts for continuous high-temperature 
furnaces. Belt selection guide Wick wire 
Spencer Steel Div. 


942. Furnace Controls 
44-page condensed catalog of controls 


for industrial furnaces and ovens. Min- 
neapolis-Honeywell Regulator Co 


943. Furnace Fixtures 

16-page catalog on baskets, trays, fix- 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp. 


944. Furnaces 


16-page Bulletin 135 on industrial fur- 
naces and atmosphere generators. Contin- 
uous systems. Continental Industrial En- 
gineers 


945. Furnaces 

32-page catalog of industrial equipment 
includes furnaces and furnace accessories 
special valves, mechanical equipment, 
materials handling equipment Bolom 
Brosius 


946, Furnaces 


Data on luminous wall forging fur 
naces. A. F. Holden 


947. Furnaces 

40-page book describes gas and electric 
furnaces and applications. Four basic 
types of atmospheres. Glossary of heat 
treating terms. Westinghouse 


918. Furnaces 


Bulletin on electric heat treating fur 
naces describes five series and accessories 
Lucifer Furnaces 


949. Furnaces, Annealing 

Folder of performan e and cost data on 
radiant tube and roller hearth furnaces 
Gas Machinery 


950. Furnace Fixtures 
Bulletin 111 on cast Ni-Cr fixtures for 
gas carburizing. Fahralloy 


951. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charlea A. Hones 


952. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 
heated Electric Furnac ¢ Co 


953. Gamma Ray Sources 

24-page booklet on portable gamma ray 
projectors, using cobalt 60, cesium 13 
iridium 192. Operation and construction 
features. Metal & Thermit Corp 


954. Gas Analysis 

New Bulletin No. 306 on gas analysis 
its for on-the-job determinations of 
carbon dioxide or oxygen in flue gases 
furnace atmospheres and other gas mix- 
tures. Burrell 


955. Gas Carburizing 

8-page booklet on furnace equipment 
for gas carburizing. Continuous and batch 
processes. Surface Combuation 


956. Globar Furnaces 

Bulletin 153 describes nine types of 
furnace using silicon carbide heating ele 
ments for temperatures to 2600 F. Hevwi 
Duty 


957. Gold Plating 


Folder on salts for bright gold plating 
Equipment needed. Sel-Rex 


958. Graphite Molds 

Data on two types of molds for casting 
magnesium, steal. copper, brass and other 
metals. National Carbon 


959. Graphitie Tool Steel 

48-page booklet on heat treating data 
properties and 46 specific applications of 
graphitic tool steel. Timken 


960. Hard Surfacing 

40-page hard facing manual tells what 
satel can be hard faced, how to select 
right hard facing material, lists step-by- 
step procedures and industrial applica- 
tions. Haynes Stellite 
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Announcing: 


RCAS 


OUR NEW PROCESS for NITRIDING STAINLESS STEEL 


“SUPERCASE” is especially adaptable for use on parts where 
an extremely hard, wear resistant surface with maximum 
corrosion resistance is needed. 


“SUPERCASE” has already been successfully proven in use by 
Electronics, Aircraft, Carburetor, Transmission and Small Parts 
manufacturers. 


“SUPERCASING” is rapidly being adopted by manufacturers 
in many other fields of industry. 


Advantages of “SUPERCASE” Over Older Nitriding Methods 


1 “SUPERCASE” depths are controlled to closer limits. A uniform, extremely 
hard case, approaching the hardness of a diamond,is obtained by this process 
with only a light case required. Normal case depth ranges between .0003 to 
0007, yet weor tests on “SUPERCASED” gears prove they outlasted, by sever - 
al times, the life of the unit to be used 


2. “SUPERCASE” may be removed in the event of a change after parts have 
been finished — the parts re-worked and then re-nitrided 


3. “SUPERCASE” may be done on a selective basis. To machine an area 
further after nitriding, area can be masked off and will remain soft after 


processing. 


4. “SUPERCASE” can be used on all types of Stainless Steel. 


ADVANTAGES of “SUPERCASE” 


CLOSER LIMITS 
Very Light Case required 
REWORKING 


Case can be removed, parts 
reworked and re-nitrided. 


* 
SELECTIVE BASIS 


Small areas may be masked to 
remain soft after nitriding. 


VARIETY 
“SUPERCASE” may be used on 


all stainless steels. 


“on 


“THE STANDARD OF THE HEAT TREATING INDUSTRY” 


We Maintain Complete Metal- 4 T | N G 0. 
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961. 


Hardness Conversion 
Tables 

Celluloid card, 2% x 4% in., gives ap- 
yroximate relationship between Brinell, 
PH (Vickers), Rockwell and Shore 
Scleroscope hardness values and corre- 


sponding tensile strengths of steels. Inter- 
national Nickel 
962. Hardness Tester 


20-page book on hardness testing by 
Rockwell method. Clark Instrument 


963. Hardness Tester 

Bulletin on hardness tester for all reg- 
ular and superficial Rockwell tests. Kent 
Cliff Div., Torsion Balance Co 


964. Hardness Tester 

Data on hardness testing scleroscope 
with equivalent Brinell and Rockwell C 
numbers. Shore Instrument 


965. Hardness Tester 

Bulletin on Impressor portable hard- 
ness tester for aluminum, aluminum al- 
loys and soft metals. Barber-Colman 


966. Hardness Tester 

New bulletin on Wolpert-Gries Micro- 
Reflex hardness tester for loads from 10 to 
3000 g. Gries Industries, Inc 


967. Hardness Tester 

20-page bulletin on models, applications 
and how to use superficial hardness test- 
ers. Wilson Mechanical Instrument 


968. Hardness Testing 

8-page catalog B-953 on principles and 
standards of Brinel! hardness testing, and 
types of machines. Steel City Testing 
Machines 


969. Heat Resistant Alloy 


10-page article on how to get best serv- 
ice out of standard grades of heat resist- 


ing alloys by proper selection. Rolled 
Alloys 
970. Heat Treating 


Catalog of complete line of heat treat- 
ing furnaces and ~_ generators, 
electric and fuel fired. Sargent & Wilbur 


971. Heat Treating Ammonia 
2A-page “Guide for Use of Anhydrous 

Ammonia” describes heat treating and 

other metallurgical uses. Nitrogen Div. 


972. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


973. Heat Treating Fixtures 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretexr 


974. Heating Elements 

24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div. 


975. High-Alloy Castings 
16-page bulletin, No. 3354-G, gives en- 
ineering data concerning castings used 
or resisting high temperatures, corro- 

sion and abrasion. Duraloy Co. 


976. High-Speed Steels 

Bulletin on free machining tool steels 
and die steels. Descriptions, composition, 
heat treatment. Vanadium-Alloys Steel 


977. High-Strength Steel 

New 24-page booklet gives technical in- 
formation and applications of high- 
seen, weldable, alloy stecl. Lukens 
Stee 


978. High-Strength Steel 


48-page book on T-1 steel, its properties 
and applications. U. S. Steel 
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979. High-Strength Steels 

48-page booklet on applications of seven 
nickel-copper high low-alloy 
steels. International Nickel Co 


980. High-Tensile Steel 


Bulletin on nickel-copper steel of low- 
alloy, high-strength type. Youngstown 
Sheet and Tube 


981. Hydrogen Atmosphere 
Bulletin on equipment for supplying 
hydrogen with oxygen content leas than 


one part per million and dew point to 
70° F. Baker & Co. 


982. Identifying Stainless 
Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels 
Carpenter Steel 


983. Impact Testing 
Bulletin on machine for Izod 
and tension testing. Riehle 


984. Induction Heating 

New bulletin on remote heating station 
for motor enerator induction heating 
equipment Dadbere Engineering Co 


985. Induction Heating 

60-page catalog tells of reduced costs 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


986. Induction Heating 

24-page booklet on low-frequency in 
duction heating used for preheating and 
normalizing for welding and other in- 
dustrial applications. Electric Arc, Inc 


987. Induction Heating 
Bulletin on heat treating, joining and 
hot forming. Charts on current penetra- 
tion and equipment for heating steel 
above curie point. Magnethermic Corp 


988. Induction Heating 
36-page bulletin on high-frequency in 
duction heating unit for brazing, harden- 
ing, soldering, annealing, melting and 
bombarding. Lepel 


989. Industrial Heating 

20-page handbook classifies industrial 
ovens and gives pointers on oven selec- 
tion. Michigan Oven Co 


990. Infrared Analyzer 

4-page data sheet on infrared gas an- 
alyzer describes instrument, its operation 
and maintenance. Leeds & Northrup 


991. Instruments 

32-page bulletin 427-1 on electronic in- 
dicators, recorders and controllers, of the 
electrical bridge, self-balancing type 
Foxboro 


992. Insulation 

40-page industrial products catalog on 
insulations, refractory products and oth- 
ers. Johns-Manville 


993. Investment Casting 
New 8-page bulletin on wax injection 


presses for investment vasting. Alerander 
Saunders 


994. lon Exchange 


6-page reprint on treatment of certain 
plating solutions by ion exchange. Na- 
tional Aluminate Corp. 


995. Iron Powders 

12-page bulletin No. 2 on how electro- 
lytic and reduced iron powders are made 
Parts made, uses. Plastic Metals Division, 
U. 8. Radiator Corp 


996. Joining Magnesium 

126-page book on welding, adhesive 
bonding and mechanical joining of mag- 
nesium. Dow Chemical 


Charpy 


997. Laboratory Equipment 
Bulletins on three Stanton balances and 
a thermo recording balance. Burrell 


998. Laboratory Furnace 

Bulletin RT-10 on 2 |b. per hr. labora- 
tory metal treating unit for carburizing 
hardening, carbonitriding, brazing, carbon 
restoration. I psen 


999, Laboratory Furnaces 
Folder describes and illustrates tubular 

furnace for use in tensile testing, and 

control panels. Marshall Products 


1000. Leaded Steel 


8-page bulletin gives chemical compo- 
sition, mechanical properties and case 
studies howing nachining production 
rates of Ledloy, lead bearing steel. Ryer 
son 


1001. Liquid Honing 

News letter, V. 4, No. 3, explains appli 
cation of hard chromium plating to ma 
chine tools and assistance of liquid hon 
ing in producing a good finish. City Plat 
ing Works 


1002. Low-Carbon Stainless 
Melting Low-Carbon Stainless Steel” 
shows advantages in use of new low-car 
bon chromium alloy for producing extra 
low-carbon grade Electro Metallurgical 


1003. 


Low-Temperature 


Brazing 
Folder on brazing copper to nichrome 
stellite to steel, brags to brass, steel to 
cast iron. Handy & Harman 


1004. Lubricant 


Bulletin 425 on colloidal dispersions for 
use in metal casting. Best formulas for 
achieving high lubricity and wetting ac- 
tion. Acheson Colloids 


1005. Lubricant 

8-page folder describes use of molyb 
denum disulfide lubricant in cold form- 
ing, cold heading and other applications 
Case histories. Alpha Corp 


1006. Lubrication 

New brochure B-3 on solid film lubri 
cation gives results of laboratory and re- 
search tests. Electrofilm., Ine 


1007. Machining Copper 
12-page bulletin on machining proper 
ties, practices, feeds, speeds, tool design 
Ampco 


1008. Machining Magnesium 
64-page book discusses the various ma- 

chining operations, machinability, cool- 

ants for magnesium. Dow Chemical 


1009. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1010. Magnesium Alloys 

Loose-leaf folder of data and tables on 
chemical specifications, properties, extru 
sion, machining operations. Brooks and 
Perkins 


1011. Marking Dies 

New 26-page handbook on markin 
with steel dies. Use and selection of steal 
dies for every application. Stamping, em- 
bossing, foil leaf marking dies. Holders 
Jas. H. Matthews 


1012. Melting Furnaces 
2-page catalog on Heroult electric 
melting furnaces. Types, sizes, capacities 
ratings. American Bridge 


1013. Microscopes 
Catalog on metallograph and several 
models of microscopes. United Scientific 


1014. Mixers 


Catalog on full line of mixers for 
quenching operations. Alsop Eng 


1015. Moisture Measurement 
12-page bulletin on how to measure 
water vapor in air and other gases. 
Gravometric, dew point and wet and dry 
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Above you see one of four identical pieces recently produced and 
machined by Mahon. It is part of a machine designed for use in 
the manufacture of paper plates. This piece, and the parts and 
assemblies illustrated at the left, are typical of thousands of 
Steel-Weld Fabricated units produced and machined by Mahon 
for manufacturers of processing machinery, machine tools, and 
other types of heavy mechanical equipment. Are YOU making 
full use of welded steel components in your products? In some 
instances pattern cost and time are an important factor . . . in 
others the strength-weight ratio is important. In the design of 
almost any type of heavy machinery, there are pieces and sub- 
assemblies that lend themselves to more economical production in 
welded steel. If you build such machinery or equipment, you will be 
interested in Mahon's facilities to serve you ... because, the Mahon 
organization is a unique source for welded steel in any form . . 

a source with complete facilities for design engineering, fabricat- 
ing, machining and assembling. See Sweet's Product Design File 
for information, or have a Mahon engineer call at your convenience. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 


Sales Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


P 
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bulb metheds, and others. Pittsburgh 
Lectrodryer 


1016. Molybdenum 


72-page book gives data on unalloyed 
molybdenum and four arc-cast alloys. 
Several pages of references. Climax Mo- 
lybdenum 


1017. Nickel Plating 


2-page instruction manual on bright 
nickel plating by the nickel-lume proc- 
ess. Bath preparation, converting existing 
baths, solution maintenance and purifica- 
tion. Hanson-Van Winkle-Munning 


1018. Nitrogen Generator 

New 6-page bulletin No. I-100 gives 
flow diagram and explains operation. C. 
M. Kemp Mfg. Co. 


1019. Nondestructive 


Inspection 
8-page bulletin on use of ultrasonic Re- 
flectoscope describes poets of ultra- 
sonic inspection and its uses. Sperry 
Products 


1020. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of Sera, rods, tubing. 
Magnetic Analysis 


1021. Nonferrous Wire 


Folder gives wire gage and footage 
chart and data on beryllium copper, phos- 
phor bronze, nickel, silver, brass and 
aluminum wire. Little Falls Alloys 


1022. Oil Quenching 

8-page brochure tells in detail how car- 
bon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


1023. Optical Pyrometer 
Catalog No. 85 on optical pyrometer 

which is direct reading. Method of opera- 

tion, maintenance. Pyrometer Instrument 


1024. Ovens 

Bulletin 10-S on cabinet ovens describes 
those for use with gas, electric and steam 
heat for temperatures to 600° F. Young 
Brothers 


1025. Ovens 

16-page bulletin No. 53 on various types 
of core and mold ovens, special ovens and 
heat treating furnaces. Carl-Mayer 


1026. Paint Stripping 

Folder on steam gun method, hot flow 
method, cold spray method, tank method 
Oakite 


1027. Phase Contrast 

16-page Bulletin D-104 on theory, ap- 
plications and equipment for phase con- 
trast microscopy. Bausch & Lomb 


1028. Photomicrography 
Catalog E-210 on sliding base, high or 
low power photomicrographic equipment 


Bausch & Lomb 
1029. Pickling Baskets 


12-page bulletin on mechanical picklers 
crates, baskets, chain and accessories 
Youngstown Welding & Eng’g 


1030. Pickling Baskets 


Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelli 


1031. Polishing Materials 

20-page booklet includes samples of em- 
ery, aluminum oxide and silicon carbide 
yapers and 12 polishing cloths. Buehler, 
ste 


1032. Portable Recorder 
Bulletin 60-100 on instrument for re- 
cording any measurement that can be 
converted to a change in resistance of 
dc. millivoltage. Thermo Electric 


1033. Post-Weld Heat 
Treatment 
8-page bulletin TR-543 demonstrates the 
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need for post-weld heat treatment of air 
hardening alloys. Babcock & Wilcox 


1034. Potentiometers 
Article gives technical data on semi- 
precision potentiometers. Rubicon 


1035. Powder Metallurgy 
12-page bulletin B-101 on furnaces for 

sintering powder metal products and re- 

duction of metallic oxides. Drever Co 


1036. Powdered Metals 


Booklet on design, properties, produc- 
tion and application of brass and other 
nonferrous powder parts. 24 case histories 
New Jersey Zinc 


1037. Precision Castings 
New 5-page folder on investment cast- 
ing. Engineered Precision Casting 


1038. Precision Casting 

12-page book on alloy selection and de- 
sign for precision casting. Arwood Pre- 
cision Casting 


1039. Pure Metals 


Data sheets on vacuum melted cobalt, 
copper, iron and nickel. Vacuum Metals 


1040. Pyrometers 

12-page Bulletin 713 on indicating and 
controlling pyrometers. Functional dia- 
grams of installations. General Electric 


1041. Quench Agitation 

32-page booklet on 1 to 500 hp. mixers 
construction, operation, applications. Mir- 
ing Equipment Co. 


1042. Quenching 

64-page book tells what happens when 
steel is heated and sosked describes 
quenching media, quenching practices, 
interrupted quenching and cooling meth- 
ods. E. F. Houghton 


1043. Quenching Oil 

10-page book on new oils for the 
quenching process gives results on hot 
wire quench test and in plant operation 
Sinclair Refining Co 


1044. Quenching Oil 

8-page booklet on applications and cost 
reductions in oil-quenching installations 
Sun Oil 


1045. Recorders 

New 12-page bulletin contains methods 
of applying 6-in. strip-chart recorders 
for pressure, liquid level, temperature 
flow, mechanical motion. Bristol 


1046. 


Recorders and 


Controllers 
Bulletin 7202 on vertical scale indicator 
Miniature instrument to measure and 
control process variables. Minneapolis- 
Honeywell 


1047. Refractories 

32-page catalog on range of refractory 
products for steel mills furnaces 
melting, ladles, and other industrial uses 
Plibrico Company 


1048. Refractory Cement 
Bulletin discusses refractories and heat- 
resistant concrete. Lumnite Div 


1049. Refractory Coating 

Data on aluminum oxide and silicon 
carbide coating which may be sprayed 
on. Norton Co 


1050. Residual Stresses 
32-page, pocket-size booklet on residual 
stresses in cold-finished steel bars and 


their effect on manufactured parts. La 
Salle Steel 


1051. Resistance Welding 
2A-page catalog on equipment for re- 
sistance welding inetades reference ta 
bles and property and application charts 
Ampco 
(Continued on page 32-A) 


Carpenter 20 
ALLOY FROM 
STOCK 
SHEET 
PLATE 
BARS 


WELDING 
ROD 


For Your Severe 
Corrosion 
Problems 


Do you have aerated Sulphuric Acid in your 
process’? Carpenter No. 20 offers excep- 
tional corrosion resistance to this and other 
acids and acid mixtures. The initial cost of 
No. 20 in your severe corrosion applications 
may be returned many times over in 
savings on maintenance, downtime and 
replacement expenses. 


The same quality and service that you 
have obtained on heat resisting alloys are 
now available on Carpenter Stainless No. 
20. Just call Rolled Alloys, inc. for stock 
delivery of your requirements. Technical 
assistance in selecting suitable heat or 
corrosion resisting materials is also avail 
able from your nearest G2) Sales Metal: 
lurgist listed below. May we serve you 
with this newest addition to our family of 
specialty alloys? 


DETROIT—Otice and DAYTON, OHIO 
Plant Wert Davis 


Walnut 1-446? Call Dew 
Walnut |-4462 

CHICAGO 

fred Latte 

ESterbroos 61076 Porky 
Clearwater 

WOUSTON 
KEL 

ANGELES 

WOliywoed | 006) 

CLEVELAND svRacuse 

Sharda Water Homes 

CHerry 10174 SYrecese 1787) 


mon Wh, 
4015 AVE, 7 WALMUT 1.4467 
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How to bottle up 2400 Dsl 


The Marison Company of South Elgin, IIL, is a 
leading producer of industrial oxygen cylinders 
manufactured to hold this active gas at 2400 psi. 
From its beginning, Marison has consistently used 
Seamless Tubing for this task. 

Marison has found B&W Seamless Tubing to be 
ideal for its complicated cycle of spinning, forming, 
heat-treating and threading operations. Every ounce 
and every inch of tubing—and every operation by 
Marison—must be flawless in every respect to meet 
the demands of these pressure cylinders. 

Whatever your requirements in tubing...for con- 
sistently high and uniform quality...for top service 
... look to B&W. For more information on selection 


Seamless and welded tubular products, seamless welding fittings and flanges 
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and use of carbon, alloy or stainless steel tubing, 
write for Bulletin 361 or call in Mr. Tubes, your 
nearby B&W Tube Representative. The Babcock & 
Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


in carbon, alloy and stainless steels 
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(Continued from page 31) 
1052. Rhodium Plating 

Data on properties, thicknes: 
quired, costs, operation, appli 


echnc THE MARK OF QUALITY 


1053. Rust Preventives 
12-page bulletin on water-solub 

preventive. Production Specialties 


1054. Rust Removal 


Folder on new alkaline cleanin, 
rial for removal of rust, certain t 
heat scale and metallic smuts. Oak 


1055. Salt Bath Furnace improved by 


Data on salt bath furnaces for ba 


conveyorized work. Upton Wh | M d | 405 & 4 | 

1056. Salt Baths ee co ode a P acl t ro 
— with heat tre 

t *nance, saf 

carburizing bath maintenance, Instruments 

1057. Saws 


Catalog C-53 describes 35 mot 
metal-cutting saws. Armstrong-Blt 


Overshoot eliminated, 


draw furnace control 


1058. Selective Carburize 
Bulletin on “No-Carb” for selectj 
burizing and prevention of decarb 
on high alloy steels during heat! 
hardening. Park Chemical 


1059. Shear 

Bulletin on bar and billet she 
rounds, squares, flats, billets and 
turals, either hot or cold. Hill Ac 


1060. Shell Molding 
New 12-page brochure describe 

duction and advantages of shellcas 

ucts. Electric Steel Foundry Co 


1061. Shot and Grit 


Handy calculator has size data { 
grades of shot and grit. Pangborn 


1062. Shotblasting 

16-page “Primer on the Use of Si 
Grit”. Problems of blast cleaning 
tions. Hickman, Williams 


1063. Sintered Carbides 
New 24-page booklet on the cha 

istics of the various grades, for re 

and design engineers. Kennametal 


1064. Sodium 

28-page booklet on using sodium 
persed form tells how dispersions a 
pared and handled, and their adva 
Ethyl Corp 


jeer ion temperature control 
2 sold management on Wheelco 
1065. Soldering Model 405 Capacitrols at General 
Quick reference chart to melting 
of all solder alloys. Anchor Metal Heat Treating Co., Chicago. Elimination of heat variations and 
overshoot caused by on-off control meant a significant improvement 
in product quality. 


These instruments control batch-type furnaces that draw screws, 
springs, nuts, and miscellaneous parts, in loads ranging from 600 
to 1100 Ib. The furnaces are completely Wheelco-equipped a 
Capacilog records operating temperatures and the combustion 
safeguard system consists of a Series 1300 Flamne-otrol with flame 
rod sensing element. You can improve any process heating opera 
tion with the smooth, accurate control possible with Model 405 
proportioning Capacitrols 


Your Wheelco field engineer will be glad to help solve your proc- 
ess heating problems. Call him today! 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. D, 1518 Rock Street, Rockford, I\linois 


Industrial Instruments « Automatic Controls « Air Distribution Products 
Aircraft Controls « Small Motors « Overdoors and Operators « Molded 
Products »« Metal Cutting Tools « Machine Tools « Textile Machinery 
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quired costs, 


(Continued from page 31) 
1052. Rhodium Plating 
Data on properties, thicknesses re- 
operation, applications 
echnic 


1053. Rust Preventives 
12-page bulletin on water-soluble rust- 
preventive. Production Specialties 


1054. Rust Removal 

Folder on new alkaline cleaning mate- 
rial for removal of rust, certain types of 
heat scale and metallic smuts. Oakite 


1055. Salt Bath Furnaces 
Data on salt bath furnaces for batch and 
conveyorized work. Upton 


1056. Salt Baths 

28-page book deals with heat treatment, 
ns, bath maintenance, safety pre- 
cautions, American Cyanamid 


1057. 
Catalog C-53 describes 35 models of 
metal-cutting saws. Armstrong-Blum 


1058. Selective Carburizer 

Bulletin on “No-Carb” for selective car- 
burizing and prevention of decarburizing 
on high alloy steels during heating for 
hardening. Park Chemical 


1059. Shear 

Bulletin on bar and billet shear for 
rounds, squares, flats, billets and struc- 
turals, either hot or cold. Hill Acme Co. 


1060. Shell Molding 

New 12-page brochure describes pro- 
duction and advantages of shellcast prod- 
ucts. Electric Steel Foundry Co 


1061. Shot and Grit 
Handy calculator has size data for SAE 
grades of shot and grit. Pangborn 


1062. Shotblasting 

16-page “Primer on the Use of Shot and 
Grit”. Problems of blast cleaning opera 
tions. Hickman, Williams 


1063. Sintered Carbides 

New 24-page booklet on the character- 
istics of the various grades, for research 
and design engineers. Kennametal 


1064. Sodium 

28-page booklet on using sodium in dis- 
persed com tells how dispersions are pre- 
perea and handled, and their advantages 
tthyl Corp 


1065. Soldering 
Quick reference chart to melting points 
of all solder alloys. Anchor Metal 


1066. Spark Testing 

20-page spark test guide features spark 
diagrams of 13 standard tool and die 
steels. Carpenter Steel 


1067. Spectrochemical Analysis 
News Letter on instruments for direct 
reading analysis describes the basic unit, 
excitation unit, electronic section, photo- 
graphing maintenance and 
performance. Jarrell-Ash Co 


1068. Spectrographic Supplies 
24-page catalog on special pure mate- 

rials and alloy standards, plates and films, 

graphite electrodes and powders. Jarrell- 
sh 


1069. Stainless Castings 
Bulletin on advantages of corrosion- 
resistant castings. Ohio Steel Foundry 


1070. Stainless Electrodes 
16-page data bulletin on selection of 

proper grades of welding rod for each 

grade of stainless steel. Crucible Steel 


1071. Stainless Steel 
Booklet on 430 stainless. Properties, fab- 
rication. Sharon Steel 


1072. Stainless Steel 

44-page book gives detailed information 
on use of stainless steel in the chemical 
industries. Crucible Steel 


1073. Stainless Strip 

32-page brochure on 20 types of stain- 
less strip steel. Recommended applica- 
tions, chemical, physical and mechanical 
properties, corrosion resistance. Superior 
Steel Corp. 


1074. Stainless Tubing 

4)-page catalog, section 20, on alloys 
used, fabrication and working, pickling 
= ess. Sections on welding, soldering, 
yrazing, machinability of heat resisting 
steels. Superior Tube Co 


1075. Stampings 
16-page brochure on of 
Handy tabular data. Republic Steel 


1076. Steel 

16-page booklet on special steels for in- 
dustry includes stainless, electrical, sili- 
con, and tool steels, magnetic materials, 
carbide metals. Allegheny Ludlum Steel 


1077. Steel 52100 

New stock list on 52100 tubing, bars and 
ring forgings. Peterson Steels 
1078. Steelmaking 


Brochure on modern openhearth design 
and construction. Loftus 
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1079. Steels 

New 102-page edition of catalog of alloy 
and stainless steels gives technica! data 
on alloys, alloys for use in various indus- 
tries, company’s products in each alloy 
Electric Steel Foundry Co. 


1080. Stress-Strain Recorders 

28-page bulletin No. 4215 on 16 standard 
recorders and 530 models of strain fol- 
lowers, for use on standard testing ma- 
chines. Baldwin-Lima-Hamilton 


1081. Sub-Zero Equipment 

12-page catalog of chilling machines and 
temperature testing units Cincinnati 
Sub-Zero Products 


1082. Surface Measurement 
8-page bulletin contains a description of 
ASA standard on surface roughness, 
waviness and lay. Basic definitions, how 
to designate these characteristics, types of 
roughness-height average. Micrometrical 


Mfg 


1083. Temperature Control 

New 8-page bulletin on temperature 
control systems contains selection guide, 
terminology, types of control systems 
Wheelco Instrument Div. 


1084. Temperature Conversion 

Chart converts degrees Fahrenheit to 
Centigrade and vice versa from —400 to 
4000" and shows range of sensing ele- 
ments. Thermo Electric 


1085. Tempilstiks 

“Basic Guide to Ferrous Metallurgy” 
a plastic laminated wall chart in color 
( shed S. Gordon 


1086. Test Specimens 

Data on machine for cutting test speci- 
mens to ASTM specifications. Sieburg In- 
dustries 


1087. Tester 
Bulletin 164 on Dyhedron, dynamic dia- 
mond tester for hardness and lubricity of 
materials. Taber Instrument 


1088. Testing Equipment 

8-page catalog of rrasion, physical, 
thickness, compression and recovery test- 
ers. Custom Scientific Instruments 


1089. Testing Instruments 

16-page bulletin on portable recorders, 
voltmeters and ammeters, surface rough- 
ness scales and other electric testers. Gen 
eral Electric 


1090. Testing Machines 

Universal testing machines and equip- 
ment are oy described and il- 
lustrated in 20-page Bulletin 43. Tinius 
Olsen 
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BLAZING 
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HEAT 
TREAT 
TRAIL 
WITH 


LET'S TALK ABOUT THE 
NICKEL SHORTAGE 


Today's shortage of nickel—caused by 


government stockpiling—has important repercus- 


sions for potential buyers of heat treat furnaces. 


Heat-resistant alloys may be used in radiant 
tubes, rails, and other interior sections of the 


furnace only when nickel is readily available. 


That's why we have developed a furnace to 
meet this challenge—one that requires no alloys, 
yet will meet all the requirements of trouble-free 


life, low cost, stepped-up pro- 


OTHER RECENT duction, and high quality con- 
HOLCROFT FIRSTS 


trol. This is just another example 


@ 1955—Developed a bantam 


sized batch furnace using a of Holcroft pioneering in fur- 
minimum of alloys 

@ 1954—Developed “Lo Dew nace design. Better investigate 
generator for producing ex 


othermic and endothermic 

—right now 

atrnospheres g 

@1951—instalied silicon car 

bide skid rails in conveyor. 
ized furnaces 


HOLCROFT ano COMPANY 


— 6545 EPWORTH BOULEVARD + DETROIT 10, MICHIGAN 


ot PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO CLEVELAND OHIO DARIEN CONN HOUSTON TEXAS LOS ANGELES CALIF « PHILADELPHIA PA 
CANADA Walther Metal Products Ltd Windsor Ontar 
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1091. Thermocouples 

%-page Bulletin 19-10 ribes various 
types of thermocouples, extension wire 
and other accessories. Foxboro 


1092. Thermocouples 

32 page file book on pyrometer acces- 
sories. Selection of thermocouple and pro- 
tective tube. West Instrument Corp 


1093. Thickness Testers 

6 page catalog on Audigage thickness 
testers. Characteristics and applications of 
five models. Branson Instruments 


1094. ‘Titanium Allo 

Data on ternary alloy with 3% alumi- 
num and 5% chromium gives physical 
properties, forging temperatures high tem- 
erature characteristics. Mallory-Sharon 
ttanium 


1095. Titanium Carbide 

29 page pocket-sized book reviews 
methods of manufacture, yroperties, uses 
Bibliography. Titanium Riiey Mig. Div 


1096. Tool and Die Steel« 


28-page pi to qualities and sizes 
available. Uddeholm 


1097. Tool Steel 
36-page booklet on properties and appli- 
cations of high speed steels, nonferrous 


cutting materials and carbides. Allegheny 
Ludlum 


1098. Tool Steel 


Ww pase book on tool steels for the non- 
metallurgist explains the six basic kinds 
of tool steels and their heat treatment 
Crucible Steel. 


1099, Tubin 


New 8-page ~~ # on carbon and alloy 
steel tubing of mechanical, pressure, air- 
frame and aircraft mechanical quality 
Ohio Seamless Tube 


1100. Tubing 

Bulletin TB-408 on seamless or welded 
tubing for the process industry. Stainless, 
alloy or carbon steel. Babcock & Wilcox 


1101. Tungsten 
32-page book gives applications of tung- 


sten, types of ore, mining. Tungsten In 
stitute 


1102. Vacuum Calculator 

Slide rule for quick calculation of data 
necessary in vacuum engineering and 
processing—for instance, pump capacities 
and time to reach given vacuum. Perti 
nent conversion tables on back. F. J 
Stokes Machine 


1103. Vacuum Melting 


8-page bulletin on production and test 


APRIL, 1956 


ing equipment for vacuum melting. Ad- 
vantage. Utica Metals Div., Utica Drop 
Forge & Tool 


1104. Vacuum Metallurgy 

Information memo tells of material 
handling in vacuum metallurgy. Consoli 
dated Vacuum 


1105. Vacuum Metals 

21-page report on vacuum melted metals 
discusses equipment, properties of metals 
and their applications Ajax Electrother 
mic Corp 


1106. Vacuum Pumps 


16-page booklet on maintenance of vac 
uum pumps. Stokes 


1110. Welding Equipment 
Catalog on Cadweld process and arc- 
welding accessories. Erico Products 


1111. Welding Repair 

New 4-page booklet repair of cast iron 
parts by welding with Ni-Rod and Ni-Rod 
55. International Nickel 


1112. Wire Cloth 
84-page booklet on applications, meshes, 
baskets, filters. Cambridge Wire Cloth 


1113. Wire Drawing 

New 8-page booklet on continuous wire 
drawing machines for brass, copper, alu- 
minum and other nonferrous metals. Wa- 
terbury Farrel Foundry & Machine 


863. Product File 


More than 60 new product deve lop 
ments, more than 700 important and 
interesting booklets bulletins and en- 
gineering data sheets are prese nted in 
a 32 page file reference in Applic ation 
and Equipment News. Reprinting all 
the hundreds of product literature 
items that have appe ared in Metal 
Progress during the first quarter of 


1956, this handy summary of what's 


- id new in metals, design applic ations, 
w processing, fabrication and equipment 
makes an icle al file reference for use 
1107. Welding 1114. Wire Mills 


52-page catalog on gases, welding and 
cutting equipment and accessories for 
job shops, maintenance departments and 
other users of light gas and are equip 
ment. Air Reduction Sales 


1108. Welding 

New technical data card 162A on weld- 
ing stainless tubing and pipe gives infor 
mation on welding characteristics of 
austenitic and ferritic types, methods and 
techniques. Babcock & Wilcox 


1109. Welding Electrodes 


84-page pocket-size booklet describes 
characteristics, coating, sizes of various 
electrodes and compares them with stand 
ard designations and other electrode 
brand names. Harnischfeger 
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12-page booklet on 2-high wire flatten- 
ing mills and auxiliary equipment. Wa 
terbury Farrel Foundry 


1115. Wire Products 

Folder on wire cloth specialties and 
baskets, conveyor belts and wire slings 
Cambridge Wire Cloth 


1116. \-Ray Diffraction 

Bulletin 8A-3505 on film or direct re- 
cording X-ray diffraction apparatus. X- 
Ray Diw., General Electric 


1117. 


Zirconium 


New 18-page pocket-sized book on 
manufacture, properties, metallography 
machining, metal powders. Extensive | 
liography. Titanium Alloy Mfg. Di 


vi b- 


Euclid Avenue, Cleveland 3, Ohio 


Please have literature circled at the left sent to me. 
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Write For Copy of 
“CUTTING TOOL MATERIALS” 


This 36-page illustrated book- 
let analyzes and compares types 
and covers grade selection for 
all major classes of cutting 
tools, etc., invaluable data for 
production men. Write for 
your copy today. 


Address Dept. MP-76 
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The maker of these adjustable hollow 
mills required a steel that would give top 
performance in a variety of jobs —curning, 
tapering, facing, chamfeting and trepan 
ning. After thorough testing, Ludlum's 
high speed DBL-2 was selected. 


DBL-2 is an improved general-purpose 
high speed steel. It contains tungsten, 
molybdenum and vanadium in such pro- 
portions that it excels 18-4-1 for most 
applications. DBL-2's unusual combina- 
tion of high hardness with toughness, 
its ability to hold a fine grain over a wide 
hardening range, and the fact that it easily 
machines many diverse types of stock, 
made it particularly well suited for this job 


For complete MODERN Tooling, call 


In addition to these advantages, DBL-2 
can be heat treated in the same furnaces 
and atmospheres as 18-4-1 without fear 
of harmful decarburization. These DBL-2 
blades were heated to 2250 F, oil quenched 
and drawn twice at 1025 F. After heat 
treatment, blades easily machined such 
stock as aluminum, stainless steel, carbon 
steel, aircraft steel, plastics, bronze, screw 
stock, cast iron and brass. 


There is an A-L tool steel to meet your 
toughest requirements, Call your A-L rep- 
resentative or distributor today or 
write Allegheny Ludlum Steel Corpo- 
ration, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


Since 18 


weo 


. Hollow Mill Maker finds 
High Speed Steel 
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ments 


the heating 


...and these are the 
advantages “Hot Rods’ bring 
to your production 


Savings In Element Costs — Because you use heat treating high speed steel . . . steel harden- 


far less of them. Many plants report “Hot ing... bright annealing of stainless steels . . . 
Rods” outlast other nonmetallic heating ele- bright cleaning (deoxidizing, degreasing, etc.) 
ments — up to 3 to I! ... Sintering powdered metals. . . heating for 
: Lower Maintenance Costs — Using less “Hot forging . .. metal melting . . . ore refining. 
E Rods” means less time spent in replacements : For further facts on how “Hot Rods” can 
a ah and voltage tap changes. And there is an addi- improve and reduce the cost of your own elec- 
so tional saving. You don’t have to shut down tric furnace operations, send for the booklet 
P ee your furnace or kiln to replace elements. “Norton Heating Elements.” Norton Com- 
Better Product Quality — ‘Hot Rods” heat PANY, Refrac tories Division, 323 New Bond 
Street, Worcester 6, Mass. 
ime more uniformly because of their slow, evenly 


matched rate of resistance increase. This helps 


to protect product quality and to maintain the 
smooth flow of production, with fewer rejects. NO R O N 
Fast Service — You can get “Hot Rods” on 
short notice, if necessary, shipped from ade- 


quate stocks. And they're packed shockprof RR ERRACTORIES 


to reach you unbroken. 


Typical “Hot Rod" Applications Engineered... Ky... Prescribed 


Brazing operations on copper, silver, etc.... *Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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*Ajax-Northrup Cor 


Take away the tank, a few special vacuum features and pumping 


equipment from this 1000 lb. capacity vacuum melting installation at No induction vacuum 
the Carboloy Department of General Electric Company, and you have 
the same high quality AJAX-NORTHRUP furnace used for melting the 
finest alloys elsewhere at Carboloy and throughout the world. You can 


depend on AJAX-NORTHRUP furnaces for: 


melting installation can 
be any better than the 
high frequency induc 
tion furnace around 
e Aclean melt with consistent analysis which it is built. That's 
why more AJAX- 
NORTHRUP furnaces 
are used than any other 
e Amazing versatility for this important work 


e Fast, controlled melting 


e Almost 100% recovery of scrap 
e No fumes, noise, or external heat 


e Maximum economy and low maintenance 


*For details write AJAX ELECTROTHERMIC CORPORATION, TRENTON 5, N. J 


Associated Companies, Ajax Electric Company—Ajax Electric Furnace Co.—Ajax Engineering Corp. 
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THAT LAST STEP! 


(Quenching is the pay-off in Heat Treating) 


Every step may be perfect—steel analysis, 
temperatures, atmospheres — but it’s the 
quench, the last step in the heat treating 
process that makes the rest of the operation 
pay off. 

When the quench is oil, don’t take chances 
—use Houghto-Quench. This finest of quench- 
ing oils provides complete ‘‘wetting’’ of the 
part—no soft spots, less carry-off. No light 


ends to distill off under heat . . . remains 


APRIL 1956 


stable and unchanged for years. It gives you 
faster quenching than any other oil . . . and 
this speed assures adequate hardness even 
for heavy sections and for steels in the low 
hardenability range. 

Ask the Houghton Man to show you how 
Houghto-Quench increases heat treating ef- 
fectiveness. Write for the latest ‘Quenching 
Handbook” to E. F. Houghton & Co., 303 
West Lehigh Ave., Philadelphia 33, Pa. 


.W. 
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Ready to give you 
on-the-job service... 
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DIFFERENT COMPOSITIONS of G-E Neutralene gas are possible to fit various applications 
sintering, and carburizing. G-E gas producers shown are rated at 15,000 CFH; complete line includes ratings from 200 CFH. 


CAPSULE CASE HISTORIES SHOW BENEFITS OF USING PROTECTIVE ATMOSPHERES 


annealing, hardening, brazing, 


OXIDES REDUCED when parts are bright annealed in Exalene SCALE-FREE UNPITTED drill chuck on right was hardened in 
gas. Pan on left is shown before cleaning; center pan, after pick- Thermalene atmosphere, does not need subsequent cleaning; 
ling only; pan onright, after bright annealing only. Exalene gas chuck on left was hardened in air. Thermalene gas is used also in 
is used also in normalizing, hardening, brazing, and sintering. bright annealing, normalizing, brazing, sintering, and carburizing. 


GENERAL ELECTRIC SELLS 
A COMPLETE LINE OF 
INDUSTRIAL FURNACES 


Box Cylindrical Pit 


= 
by Fl 
Rotary Hearth Elevator 


Eliminate Expensive After-work— 
Produce Clean Heat-treated Parts 
with G-E Protective Atmospheres 


Protective atmospheres help you turn out 
heat-treated parts that are free from 
scale or oxides. They enable you to turn 
out a more salable product . . . at lower 
cost. This is true because pickling, grind- 
ing, machining, sandblasting, and similar 
operations are often made unnecessary. 

General Electric offers various types and 
sizes of gas producers that let you manu- 
facture atmospheres inexpensively — right 
in your own plant. You can prepare these 
atmospheres to provide exactly the right 
quality protection for your particular 
process. G-E protective atmospheres in 
clude: Exalene, an exothermic gas; Neu- 
tralene*, a CO»-free, dry, exothermic gas; 
Thermalene*, an endothermic gas; Am- 
malene, dissociated ammonia. 

Check these benefits of using protective 
atmospheres: 


PREVENTING OXIDATION of metal sur- 
faces during furnace heating is a primary 
advantage of protective atmospheres. 
Parts are produced at less cost and in a 
shorter total time cycle when scale forma- 


tion is eliminated. 
REDUCING OXIDES which have already 


formed is easily done by heating in a 
furnace supplied with the proper protec- 


tive atmosphere. This reducing, or clean- 
ing, is often used to prepare steel for 
porcelain enameling, galvanizing, or for 
furnace brazing. 

CONTROLLING SURFACE COMPOSITION 
of metals in such operations as carburiz 
ing, nitriding, and prevention of decar 
burizing requires closely controlled fur 
nace atmospheres. 

ACCESSORY EQUIPMENT to meet specific 
needs is available: 

Sulfur Removers take out sulfur dioxide 
and hydrogen sulfide where sulfur might 
harm the work or the furnace. 

Regenerative-type Dryers remove mois 
ture from gases. Can be had with closed 
system reactivation for high-purity uses 

Refrigerated Gas Coolers remove some 
of the moisture from gases. These coolers 
may be with 
dryers to reduce costs of preparing gases 
with low dew points. 

COMPLETE SERVICES of your local G-E 
Apparatus Sales Representative include 
helping you to choose the most effective 
furnace atmosphere for your particular 
application 


used regenerative-type 


. and to do it at lowest 
cost. Call him or send in coupon below 
for free descriptive bulletin. 


*Reg. Trade-mark of General Electric Co 


GENERAL ELECTRIC 


= 


FREE BULLETIN 
Section C721-7 


General Electric Company 
Schenectady 5, N. Y. 


NAME 


COMPANY 


Please send me a copy of your bulletin, Protective Atmospheres, GEA-5907 


CLEANING ELIMINATED when stainless 
steel parts are brazed in Ammalene gas. 
Right-hand part isshown as it came from 


ADDRESS 


the brazing furnace-—bright and clean. 
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Whatever your furnace 
needs for control ie Product of the engineering skill of > 


C. I. Hayes, Inc., of Cranston, 


: R. 1., this giant eh 
There’s good reason why more heat-treating gant furnace hes @ 


heating chamber 19’ long, 8’ 2” 
furnaces everywhere are controlled by Brown high wide. 


sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you Il find just about everything a furnace 
could possibly need in the way of control. 


Choose ElectroniK Strip Chart Controllers for de- 

tailed, long-term records ... and a selection of 

control forms including electric systems of the con- 
tact, position-propor- 
tioning (Electr-O-Line) 
and time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action 


Choose ElectroniK Circular Chart Controflers for ease 
of scale reading .. . con- 5 
venient daily charts; in 
a full range of electric World S largest 
and pneumatic control 
forms. 


Note: the basic compo- 
nents of all ElectroniK 
models are interchange- 


simpli an electric steel 


Choose ElectroniK Circular Scale Controllers where 
you want readability 
and control check at ex- . 
treme distance . . . with- 
out need for a record. forging furnace 
Supplied with all con- 
tact and proportional 
types of electric control. 


Note: all ElectronikK 
models are available in 
both Standard and Pre- 
cision Series. 


Choose Pyr-O-Vane Controllers where you don’t 
need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument... alsoavail- 
able with pulse-type 
time proportioning 
action, in both vertical 
and horizontal models. 


Listed in Catalog 
1531 are the varied 
types of Electronik 
Controllers . . . in- 
cluding electric and 


controllers 


Choose the Protect-O-Vane Safety Cut-Off for simple, " 
dependable excess temper- : pneumatic systems 
ature protection ... can be used Z affording a broad 
with any temperature control selection of control 
to prevent furnace shut downs = P 1 - action. Write for 
and loss of production. : your copy. 


And for all your pyrometer sup- 
plies, investigate the conveni- 
ence and economy advantages 
of the HSM Plan. 
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uses 


PECIALLY DESIGNED and constructed by C. I. 

Hayes, Inc., this mammoth furnace will heat up 
to 10,000 Ib. billets for forging in a 50,000-ton press 
at Wyman-Gordon Co. 


Forty-five Globar elements, with a total connected 
load of 600 kilowatts, supply the heat input for an 
operating temperature of 2400°F. under a controlled 
atmosphere. 


Accurate, dependable instrumentation is required . . . 
to keep the heating cycle as short as possible, 
for power economy . . . to avoid temperature over- 
ride, for protection of furnace and work. Sixteen 
ElectroniK proportional controllers were selected 
to handle this responsibility, and will help Wyman- 
Gordon Co. set production records with the largest 
“Certain Curtain” furnace ever built. 


H 


instruments 


Through continuing cooperation with furnace manu- 
facturers and users, Honeywell is applying the 
ElectroniK principle to countless control problems. 
The improvements in operating efficiency, product 
quality, production rate, and savings in materials 
and labor have earned an enviable reputation for 
ElectroniK controllers. 


These instruments, and others in the complete 
Honeywell line, are highlighted on the opposite page. 
To help select the type that suits your specific needs, 
call in your local Honeywell sales engineer for a de 


tailed discussion . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


oneywell 


BROWN 


INSTRUMENTS 


ELECTRIC, FURNACES 


WHAT'S NEWS AT BRISTOL... 


| 


Three reasons 
temperature control 
better with Bristol 


FIRST TWO REASONS are Bristol's Electronic Dynamaster 
Potentiometers with strip chart or round chart. Here’s why: 

No-Batt Continuous Standardization in these instruments 
eliminates need for dry cells. Result: No interruption in oper- 
ation for standardization, no batteries to replace. 


Recorders for every requirement — single-pen, two-pen, 
and multiple-record (up to 24 points ) 

Electric and pneumatic controllers for every furnace and 
oven control mode, including electric controllers for on- 
off, proportional-input, 3-position, proportional, proportional 
plus automatic reset, and time-program control; and pneu- 
matic controllers for on-off, proportional, proportional plus 
reset, and proportional plus reset plus derivative control. 


THIRD REASON: Bristol's Free-Vane® Electronic Pyrometer Controller. 
No relay chatter with this controller! Bristol's thyratron-operated relay 
puts a stop to that. Minute changes in temperature — less than 0.003” 
on scale — close or open the relay with positive trigger action. Avail- 
able in thermocouple and radiation pyrometer controllers in ranges up 
to 4000F. New high-torque, rugged millivoltmeter gives greater accu- 
racy and a sensitivity of 15 ohms per millivolt. Separate plug-in control 
units, variety of control modes available. 


Get the whole story on these three rugged Bristol Furnace and Oven 
Controls. Write for free 48-page Bulletin P1260 today. It contains speci- 
fications, control diagrams and prices for every type of automatic heating 
control. The Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 

5.40 


BRISTOL'S 
POINTS THE WAY IN —— 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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“Quality in our heat treating 


ee UALITY is not just a name with us. We 

Q carry it through every operation in the heat 
treatment of tools, dies, and precision parts for 
aircraft and automotive equipment,” says Mr. 
Mattson. “And much of the credit for our quality 
heat treating belongs to Gulf Super-Quench 
which delivers deep, uniform hardness without 
cracking or distortion.” 

The superior quenching power of Gulf Super- 
Quench assures deeper, more uniform hardening 
even on steels of variable hardenability and on 


parts with variable sections or odd shapes. This 


GULF OIL CORPORATION 
1822 Gulf Building 
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calls for 


in our tanks” 


says Mr. Lloyd Mattson, owner, 


Quality Steel Treating Co. 
of Anderson, Indiana. 


results in fewer rejects and a substantial saving 
in money. 

Another important reason for Gulf Super- 
Quench’s high rank among heat treating con- 
cerns is its ability to retain its fast dual quench- 
ing power indefinitely with only normal make- 
up. There is no need for additive replenishment, 

Perhaps a Gulf Sales Engineer can help you 
find opportunities to use Gulf Super-Quench 
profitably in your shop. Consult the telephone 
directory for the number of your local Gulf 
office. 


GULF REFINING COMPANY 
Pittsburgh 30, Pa. 
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Only PzH AC/DC Welders give you 


Welders 


... you get AC or DC at the flip of a switch = 
plus quick, exact heat from Dial-lectric Control 


One P&H AC/DC Welder now does the work of seven small plants. It’s so easy to use that even new men 
separate welding machines. This versatile 1 for 7 make good welds on “difficult” metals. There's a right 
P&H machine reduces your capital investment—saves size P&H AC/DC Welder for most needs. Capacities 


time and money — gives you better welds. The P&H range from 7 amps to 675 amps. Write today for more 
AC/DC Welder also has Dial-lectric control for in- information. 


stant heat adjustment through the entire range. 


Because of its flexibility, the PRH AC/DC Welder H A R N I S C H F E G E R 


opens many new welding opportunities for large and MILWAUKEE 46, WISCONSIN 


I'M SMOOTH-ARC SCOTTY... = 
and I'm tellin’ you seven ways you can use the 1 , 
PeH AC/DC Welder. Take any one of the seven, and 1 
it beats anything you've ever used. Send in 
the coupon for complete information... 
free! 


Heliarc* 
DC Straight 
or Reverse 


Welding Division ight 

6h, Wo. Arc DC Straight | 

Attention: W. K. Stephens, Sales Manager or Reverse 

I'd like to see more information on P&H AC/DC 


Welders. Please send it to me - 

Name Title 

Company Metallic & 

j Arc AC *Trademark of 
ddress 

City Zone State 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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Because we make 70 chemical 
determinations per heat—TIMKEN’ stainless 
steel forges more uniformly for you 


ROM heat to heat, from bar to bar and from order 

to order Timken® stainless steel has the uniform 
chemica! composition you need for uniform forgeability. 
One big reason: we make an average of 70 chemical 
determinations of every heat. 

Another reason Timken stainless steel forges more uni- 
formly for you: every man in our mill who works on your 
order knows how your steel is to be used. We tailor condi- 
tioning procedure to your end use. From order to order, 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY 


APRIL 1956 


STEELS, GRAPHITIC 


the properties you get will be the same. This means that 
you need make no adjustments in your forging procedures. 
You save time in your plant. You save money. 

Timken forging steels actually save you steel because 
their good dimensional tolerances produce uniform weight 
multiples with a minimum of steel lost in flashings. Get 
all these advantages in your forgings. Specify Timken 
forging steels. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: “TIMROSCO”, 


TIMKEN 


Fine Alloy 


STEEL 


TOOL STEELS AND SEAMLESS TUBING 
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Research in titanium reduction and annealing by Dr. E. W. 
Johnson, Advisory Metallurgist, developed this vacuum arc furnace 
for commercial use. The consumable sponge titanium electrode, 
shown, is reduced to a highly pure titanium ingot. 
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Expanded design engineering is supervised by R. W. 
Brown, Engineering Manager, for Westinghouse gas and 
electric furnaces and atmosphere generators. Additional engi- 
neering facilities handle induction heating equipment. 
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Launching new 


Industrial Heating 
Division 


L. R. HAGUE OF WESTINGHOUSE CARRIES NEW 
PROFIT OPPORTUNITIES TO CUSTOMERS 


Big and growing opportunities in metal treating are 
creating a need for broader equipment know-how 
and service. The answer to these needs is being put 
before customers by L. R. Hague, Division Manager, 
in over 10,000 miles of introducing Westinghouse 
major new Industrial Heating Division. 


Cadre of key men 

“Westinghouse new organization grows around key 
men with careers in metallurgical processing,” re- 
ports Hague. “Their experience expedites problem 
solving on all types of equipment... gas and electric 
furnaces, atmosphere generators and induction heat- 
ing equipment applications. Some of these involve 


Project engineers, ©. FE. Peck and E. J. Seabold, work with 
Westinghouse customers in engineering, manufacture and 
installation of units such as this continuous annealing furnace, 
to be tested and ready to go in the customer's plant, 
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more than one type of heat-treating and many instal- 
lations incorporate work-handling advantages for in- 
line production.” 


Turn-key contracts 

Manufacturing and field service organizations have 
expanded, too. They integrate their planning with 
customer timetables for equipment installation. Full 
erection and supervision of start-ups are provided in 
what Westinghouse calls tarn-key contracts. 


Research rapid 

Hague points, in addition, to Westinghouse pioneering 
in new fields of metallurgy. “Developments in vacuum 
metallurgy, induction heating and other techniques 
are progressing rapidly,” he said. “Equipment devel- 
opment is a part of Westinghouse large metallurgical 
research program.” 


On-the-spot planning 

This year many plants plan heat-treating expansion. 
Many more will check heat-treating obsolescence — 
looking for troublemakers that cause extra handling, 
distortion, decarburization or scaling. “Call your local 
Westinghouse industrial heating sales engineer for 
counsel on these problems,” Hague recommends. 
“He will bring broad equipment knowledge and serv- 
ice facilities for new profit opportunities.” J.10449 


you Caw BE SURE...1F iTS 


Westinghouse 


Industrial heating sales engineers are kept abreast of new 
developments and techniques in regular reviews with L. H. Gillette, 
Marketing Manager, and R. R. La Pelle, Furnace and Atmosphere 
Generator Application Manager. 
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Cut costs with RYCUT steels! 


Three new Ryerson leaded alloys 


These short, fast-breaking chips have real 
meaning to cost-conscious purchasing and 
production men. In an ever-increasing num- 
ber of shops, small chips like these mean that 
the switch has been made to Rycut steels. 
They mean that tools are turning faster — 
that production is up as much as 200%. 

The secret of Rycut’s machining speed is 
a minute quantity of lead, finely dispersed 
throughout the steel. This acts as a lubricant 
between tool and steel. The results are revolu- 
tionizing machine shop practice: 


e Up to 200% more parts can be produced 
per machine hour! 


¢ Tool life is lengthened as much as 300%! 
¢ Finish is improved! 


There’s a Rycut leaded alloy for every appli- 
cation. Use RYCUT 20 when you need a 


carburizing alloy; RYCUT 40 for .40 carbon 
alloy applications; and RYCUT 50 for .50 
carbon alloy uses. Every one is a cost-cutter. 


Figure how much this increased production 
and longer tool life would lower costs in 
YOUR shop—and raise your profits! Call 
your nearby Ryerson plant today .. . large 
stocks assure you of quick shipment. 


NOW LEADED PLATES—Ryerson’s New 
E-Z-Cut is the first leaded plate steel avail- 
able from stock. It cuts faster, polishes easier 
than other free-machining plate steel. 


LARGEST LEDLOY STOCKS ? Ryerson hos 


them and this leaded carbon steel is the 
world's fastest cutting. 


RYERSON STEEL 


In stock: Bars, structurals, plates, sheets, tubing, alloy and 
stainless steel, reinforcing bars, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK + BOSTON «© PHILADELPHIA « CHARLOTTE, N.C. « CINCINNATI « CLEVELAND 
DETROIT «© PITTSBURGH + BUFFALO « CHICAGO « MILWAUKEE © ST. LOUIS « LOS ANGELES « SAN FRANCISCO « SPOKANE « SEATTLE 


METAL PROGRESS 


i smaller chips mean... ; bigger savings 
| 
te 
48 


Metal 
Progress 


Volume 69, No. 4 


April, 1956 


Fifty Years Progress 
in Electric Furnace 
Steelmaking 


By HOWARD J. STAGG* 


hilty vears ago the first electric are steelmaking furnace in America 


started production of toolsteels in competition with crucible furnaces. 


It has since made the crucible method obsolete and now 


in many instances, produces steel at lower cost 


than openhearth furnaces. (D5. TS. AY) 


Q. Avni 5, 1906 the first heat of clectric 


tee] made in America wa 
Halceomb Steel Co. now the Sanderson 
Halcomb Works of Crucible Steel Co. of Amer 
ica. The first furnace had a rated capacity of 5 
tons: in 1956, 200-ton heats are being melted and 


total electric 


we furnace 


al 
it thee 


ire furnace production will exceed 
11 000,000 tons. Early production was limited to 
carbon toolsteel, now, the kinds of allovs melted 
range trom mild steel to the comple \ Stipe ralloy 
used in jet engines 

At that time the best way to make toolstee! 
was by the crucible process and the product wa 


voverned entirely by the skill and EXPETICHICS ol 
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closed 


vuarded anc down from tw 


the Phe ecret were 
is a omatter of fact the crucible steel melter at 
Halcomb was a son and vramdson of meltes il 
the Sanderson Bros. Steel Co. of Sheffield) Maye 
Herbert Haleomb who founded the 
Halcomb Steel Co. in 1905 was himself the son 
of the managing director of the Sheffield firm 
The equipment ou ed for crucible steel wa 
essentiall which 


high-temperature 


contained up to W crucibles made from os 


and cla crucible held to OF toe TOO 


Work 
of i S | 


Crucible 


‘ 
19 
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Letter Heroult to Hal 
comb Explaining Delivery Delay 
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Paul Louis Toussaint HWeroult 
IS6G3-1914 


lb and Was dl with refined Won and Sore 
times ferromanganese and ferrosilicon Spe dof 


melting, holding time and 


temperature, and 
tapping temperature were controlled entirely 
by the skilled eye of the melter, When he said 
that the steel was ready the crucible was lifted 
from the furnace and its contents poured either 
directly into an ingot mold or into a ladle with 
others so that larger ingots could be made 
Halcomb Steel was founded as a crucible stee! 
COTNPany and the Spansion it Capra ity planned 
for 1906 was to have been a 24 pot crucible fur 
nace plus one small stationary openhearth to 
make drill steel Ro 


Canton Steel Co.. to be superintendent and chiet 


Bully was hired from 


engineer He inanaged to persuade the original 
board of directors that the electric arc furnace 
developed by Paul Heroult in 
would be the most economical and ethic rent 


equipment for toolstec!] production The plan 


brance 


proposed by Heroult was to refine steel in the 
openhearth where the sulphur would be reduc ed 
then transfer the hot metal to the electric are 
further 


carbon and alloying elements 


furnace for refining and additions of 


The First Electric Furnace 
The furnace was ordered in 1905 but because 
of numerous delays, the installation was not com- 
pleted until 1906, Instead of the stationary open 
hearth 20-ton 
Wellman Seaver Morgan tilting openhearth was 


furnace originally planned, a 
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installed alongside and on the same level. The 


electric arc furnace at first had a rated capacity 


of 3 tons. It was basic-lined and powered by a 
single-phase 500-kw. generator with high amper 
age and low voltage. The first electrodes were 
made in Sweden and were quarter octagon in 
SO in. There 


was no method of joining electrodes and about 


cross section, about 15% * 15% 


60% of each electrode was discarded as a stub 
Heroult brought two men from Sweden and to 
gether they tried unsuccessfully to make elec 
trodes at Syracuse. After that they imported 
electrodes from Sweden for several years 

At first the roof was only 16 in. high at the 
arch and 7 in. at the skewback. It was made of 
silica brick which melted dripped into the slag 
upset the slag balance and cut the basic bottom 
and sides. The dimensions were increased until 
finally the roof was 24 in. at the arch and 14 in 
at the skewback. In 1907, 4-ton heats were 
being made, 


Karly 


heats were all straight carbon tool 


Installation of 20-Ton 
Ope nhearth Furnace Be 
ide the Ton Electric 
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Front and Side Views 
of First 
Electric 


Ami rican 


Furnace 


steels. The first four were made with cold 
charges but after that all heats wer duplexed 
It was difficult to say how the (quality of the steel 
compared with that made in crucibles since the 
only control measurement was chemical analysis 
Poolsteel users wanted an alloy that had “body” 
a property of the steel that would give both 
toughness and wear resistance to the tool after 
any one of the many kinds of heat treatment used 
by the blacksmiths and toolmakers of that day 
The best producers were those who consistently 
made a steel that would be fine grained over a 
wide hardening temperature range 


We still have a piece of a 1}? ain square bar 


= 
| 
x . = 


from Heat 4D6, the fourth heat made in the 
Heroult furnace in April 1906, About two months 
ago we cut a test disk and hardened it by water 
quenching from 1450° F. It was fine grained and 
a pretty good steel, even measured by modern 
standards. Untortunately, the effects of all the 
variables in melting practice for the electric arc 
furnace were not known and good toolsteel could 
not be provided as consistently as in the crucibl 
furnaces. Even as late as 1916, John A. Mathews 
Crucible’s director of research, stated that elec 
tric furnaces could not produce toolsteel of the 
quality obtainable in crucible furnaces 

Records of the melting practice used at the 
beginning can't be found but we do have logs 
made in L907, At that time the furnace had been 
increased in size to hold 4 tons. The charge was 
7550 Ib. of hot metal trom the openhearth 10 Ib 
of crushed coal and 40 Ib. of “Carburite prob 


Compositions of the First Heats Made in the 
Furnace 


Hiar No ( M: S 
LOW 0.3% au! O29 
874 2H 25 

Iv Dt Ov! O.OLO Ol 
D6 1.339 O27 Olt 
17 De OM ovo O.18 


Bar From Heat Melted in April 1906 and 
Fracture Surface of Hardened Sample 


ably a coke mixture. The heat took 2'2 hr. and 
525 kw-hr. to produce 7515 Ib. of steel — 147 
kw-lr. per ton. Fourteen S-in. ingots were pro 
duced and the analysis was quite close to that 
specified. They wanted 0.909C, 0.1389 Si and 
0.219 Mn and obtained 0.199 Si and 
0.24% Mn. The phosphorus was 0.013% and the 


sulphur was 0.025% 
Demand for Alloy Steels 


In 1908 and 1909, the automotive industry be 
gan to become important to the steel industry and 
demanded better alloy” structural steels than 
could be made in openhearth furnaces. In early 
1909, the records of old No. 1 showed heats of 
kel chromium vanadium and hile kel 
chromium steels, Toolsteel heats became rela 
tively searce as more and more production was 
required for the “horseless carriage” market 

The early melting practice used for alloy steel 
was good and always produced steels that were 
tine grained over a wide range of forging and 
hardening temperatures Such a steel was a boon 
to the automotive industry. It took a lot. of 
punishment from the drop forger and heat treater 
and even with their crude furnaces and lack of 
temperature control, the product was good 

By 1915, American production of electri: 
furnace steel had increased to about 100.000 
tons per year; most of it was alloy steel In the 
same year, crucible steel production was over 
255,000 tons. The demand tor quality steel during 
World War caused tremendous eApansion 
and by 1920, electric furnace capacity had 
increased to 800,000 tons while crucible produc 
tion dropped slightly to about 225.000 tons 
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Not all the 


type 


Heroult 
At Halcomb, which had become a 
division of Crucible Steel Co. of America 
in 191] 
added 


were 5-ton Greaves-Etchell furnaces and 


furnaces were 


six electric furnaces had been 


Three were 6-ton Heroults, two 
one was a 4-ton Snyder furnace. The lat- 
ter furnaces had electrodes in the bot 
Although they 


steel there were so many production 


tom. produced good 


and maintenance difficulties that thei 


use was abandoned and all modern fur- 

naces use the original Heroult three 

electrode submerged-are principle 
Between 1920 and 1930 


nace melters finally acquired the know 


electric fur 


how necessary to produce high-quality 
toolstee] that 


on, Cri ible furnaces were doomed By 


consistently. From time 


1930, crucible production dropped to 
33,000 tons; in 1940, 5000 tons was pro 
duced; in 1950, 20 tons of crucible steel 
In the 1920's 


for stainless steels which could be pro 


was melted the demand 


duced economically only in eiectric are 


furnaces caused ain acceleration in the 


growth of the industry and by 1930 


burnace 


Snyde r Electric 


Annual Steel Production* 


production had reached 1,500,000 tons 


Experience and better understanding 
of furnace operating variables had much 
havo 14. "24 
to do with the successful growth of elec 1 12-200 
tric turnace production but there were BOO 
many other contributing factors. Among 193 68,500) 14 
‘ 
these are the gradual improvements of 
1945 H4 iW) 
refractories, better quality electrodes : 
improved mechanical and electrical con 45 10.20) ROO 0M) 
trols, increase in furnace size top charg 
ing and assurance of adequate electric *higures are Vin 
powel at low cost. The Heroult furnace ind Steel Institu 


conceived as a 
with the 
duction. It lost. its 
Now 


with openhearths and at least in nonintegrated 


was unit to compete 
high cost crucibles for 
first 


electric 


toolstecl pro 
battle but finally 


furnaces are ¢ ompeting 


wot 
the war 


plants can produce steel at lower cost 
Future Trends 


The problems confronting the fully integrated 
plants are At present 
there seems to be no definite trend to substitute 
the electric furnace for the openhearth. Without 


going into a lengthy discussion of the many pros 


however quite different 


and cons Harry W. McQuaid states: “In my opin 
ion there is no sound basis at present for expect 


ing that a fully integrated steel plant operation 


APRIL. 


1956 


capable of produc ing 1.000.000 tons of carbon 
stec! mgots a year ill re place its nt open 
hearth equipment with electric furnace equip 
ment, unless developments in the reduction of 
the carbon and silicon in hot metal by che ap 
encourage the use of the 


oxygen, or otherwise 


electric furnace. A st p in this direction is being 
taken by the Melouth Steel Co. of Detroit. Even 
in this case, it must be remembered that new 


electric furnace equipment is being installed: it 
is not being compared with openhearth equip 
ment that has already been written off. The Me 
Louth plant will bear watching with the greatest 
esse 


interest to determine whether or not the 


mer converter with the aid of oxvgen (1.D proc 
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200-Ton Arc Furnace at McLouth Steel 
Corp. Built by American Bridge Co 
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kitchell 
fre Furnaces 19IS 


C.redares 


ess) Can in Combination with the modern electric 
furnace, produce from a carefully worked out 
most economical combination of hot metal and 
scrap, ingots that are economically competitive 
with those from the modern openhearth 

In the immediate future, electric furnace pro 
duction will inerease steadily and take a bigger 
share of the carbon and low-alloy steel market 
Furnaces will increase in size; the largest now 
200 tons. This furnace, built) by 
Aimerican Bridge Co 


Cali produce 
is in operation at Me 
Louth Steel ¢ orp. in Detroit. The inside diam 
eter is 24 {t., 6 in. but there is no mechanical 
reason Why a 30-ft. diameter top-charge furnace 
could not be built. The development of refrac 
tory guns for fretting the sidewalls and banks 
has removed the old size limitation that depend 
ed on how far a man could throw pate h material 

Fifty vears from now, the steel industry will 
have expanded and changed but it isn't safe to 
predict what the changes will be Perhaps open 
hearths will be obsolete and as difficult to. find 


as crucible furnaces are now. It may be signifi 


Largest Vacuum Induction 
Melting Furnace in the World 
Metals 


al Vacuum 


Corp 


cant that only a few months ago the largest 
vacuum induction melting furnace in the world 
started production at a site less than a quarter 
mile from the park where the original Heroult 
furnace is on display. The vacuum furnace has 
a capacity of 2200 Tb. and is producing for Vac 
uum Metals Corp., which is jointly owned by 
Crucible Steel Co. of America and National Re 
search Corp, Alloys can be melted and poured 
into ingot molds and cooled entirely under vac 
uum and the entire operation Is ¢ ontrolled by the 
melter at the instrument console 

Perhaps in 2006 all alloys will be melted on 
poured under vaccum and instead of being cust 
into separate ingots, will be cast continuously 
If automation grows in as spect ular a fashion 
as electric furnace production has, then we could 
have a completely automatic steel mill ran en 
tirely by some kind of computing machine, Can 
you imagine the frustration among metals engi 
neers in metalworking plants when they call up 


to complain to a computing machine that. its 


steel is no good? +) 
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Based 


C 
ZONSIDERABLE Cllort has been spent dur 
ing the past five or six years to develop an im 


proved cermet for high-temperature applications 


The initial work on some of the cermets was done 
by Hard Metal Tools in Coventry. England. and 
by Mettallwerk Plansee Austria 


One which has received particular attention 


in Keutte 


is based on titanium carbide, and it is highly 
probable that it can be successfully applic dd. ‘his 
pointed up the requirement that some manu 


facturing facilities be 


established to fabricate 
representative parts. Firth Sterling Ine. therefore 
received a contract to build a pilot plant and 


work out some “bugs” which might appear This 


paper desc ribes some ol our firings not only 


in our own laboratory work but in production 
of certain parts 
Production of the Carbide — ‘Vitaninin dioxide 
was heated with carbon to the following reaction 
THO: + XC > Tic ICO) 
Powdered oxide and graphite were intimately 
mixed 


pressed into slugs, and then heated in 
either vacttum or hydrogen 


follows: ‘Temperature reached 2000° in 2.7 


A typical evele for 
heated in 


misture 


“vacuum IS its 


he. during which time the vacuum was always 


less than 30 microns. During the next hour the 
temperature increased to 2200" and the pres- 


sure to SOO microns, at which it was held for 2.5 


hv. while the temperature attained 2700° F 
Thereupon the pressure fell) steadily as the 


temperature increased: at the end of the heat 


*Manager of Cermet Research, Firth Sterling Ine 
Pittsburgh. This paper is adapted from one read last 
June before the Second International Seminar on 
Powder Metallurgy Keutte, Austria 


High-Temperature Parts 
on Titanium Carbide 


WALTHER 


HAVEKOTTE* 


Properties vary with composition of metallic binder, carbon content 
and porosity. Manufacturing methods are stabilized for products 
of light weight and high rupture strength. Unfortunately, 
all are quite brittle at room temperature. (HE general, Ti, C-n) 


temperature was almost 3000° Fo and pressure 


had fallen to about 20 microns 

This run produced TiC haying a total carbon 
content of 19.38% and only a 
graphite 


trace of tres 
However, the usual analysis of the 
total 
carbon and OS” graphite We believe that a 


carbide reduced in vacuum was about 19.5 


higher combined carbon would result if thre 
ture could be heated to 4000° I 

There is a systematic variation in particle siz 
of the carbide produced ina hvdrogen atmos 
phere and its carbon content with the amount 
of carbon in the original 


below. We 


shown 
believe that 19.0% combined carbon 


misture. as 


CARBON COMBINED Cu 
in CARBON ()AKBON Sizt 
0.5% 19.2% ().2% micron 
19.25 OS 

1S.9 

is the minimum for cermets. (Oxygen and nitro 


gen in the TiC) ran between 0.2 and 0.3 


Preparation of Grades — Various “grades of 


TiC) cermets were produced by varving the 
amount of carbide and the amount and quantity 


tiie kel and 


powders usually with a litthe molybdenum and 


of metallic binder chromium 


sometimes with cobalt as well. In brief spec 
mens were prepared follows 
The minus-LOO mesh Tit 


were ball milled together for 


and metal powders 
1220 hr. in steel 
mills using tungsten carbide balls and acetone 
The product was then dried, mixed with 3% 
paraffin dissolved in carbon tetrachloride. and 
cold pressed at 20.000 psi The paraffin must be 
thoroughly mixed, else half-moon shaped macro 
These billets were half 


porosity would occur 
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sintered at 1400 to 1600° de pending on the 


ss cle sired 
It is extremely important that half-sintered 
billets be cooled to room temperature under a 
controlled atinosphe re, otherwise the pieces will 
matter will be considered in some 
detail a little lates 
| 
carbide or diamond wheels, kee pig in that 
the piece will shrink about 20% 


oridize 
They were then shaped 


to the desired dimensions with silicon 


during final 
Sintering Shaping requires extreme care 
the billets are vers fragile and only chalk hard 

Shaped parts were final-sintered in the pres 
ence of under vacuum at 2250 to 
2500" | Penipe rature cle pe nls on the COMPOst 
tion of the particular grade and must be main 
tained within narrow limits to obtain optiniiin 
Pieces wer 


propertie ground to final 


with 100 to I50-erit diamond abrasive wheels 
plus a large amount of cooling liquid and very 
light cuts 
No. DD L00 


performed very well) with 


\ Carborundum wheel designated as 
N 100, BR, 7 x & x 1% 
ale pth 


lable 


Fig. I Jet Engine Bucket Being 
Shaped From Half-Sintered Block 
of Grade FS-12 on Ex-Cell-O Pri 
cision Profile Grinder by Bay State 
Silicon arhide \ heel No. 14, 


Titanium carbide cermet pow 


ders oxidize rapidly in the air 
Nickel of the bindes probably Oxi 
dizes first, TIC next, and chromium 
last. Since oxidized samples warp 
during final sintering, it is essential 
that the ball-milled powde rs or the 
half-sintered billets be 


Powders should be stored in tightls 


cted 


sealed containers, and hall-sintered 
billets held under vacuum exce pt for 


Hecessary Ope rations such as @rind 


% 


meg tos Paratlined powcde rcan 
probably 


tored in open an for as 


much as two month vithout undue conmeer 


The maximum time between half-sinter and 


final-sinter for ample an should be le 


Should thi 


vceeded and if al small ol 


than two two-day be 


warping 

ed through furnace operating in dry 
hvdrogen at 1500° The dew point of the 
drogen must be at least yd 


cannot be tolerated. the shaped 


fo the 
following reduction 
NiO 

The above treatment will be of no use if the 
Til party les have been oxidized 

The pressure in the furnace during final-sintes 
me as not of extreme aried 
However, the leak rate 


ov the sce of air into the furnace is of es 


inportance it 


from 10 to 300 micron 


Importance sintered in fur 


Specimens 
maces with a high leak rate oxidized and 


warped specimens intered tn a furnace with 


low leak rate did not warp Phe leak rate in ous 


Analysis and Amount of Binder in Various Grades 


of cut of 0.0005 in 

While the above indicates the prin 
cipal steps of the manufacturing 
operation, a number of additions and 
precautions are necessary 

When large pieces are to be pre 
essential that the ball 


milled powade rs be aled prior to 


pared it as 


pressing otherwise the billets would 
Anneal 
worked 


erack during half-sintering 


ing reerystallizes the cold 


binder powders 


ov M 
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operating furnace (49 cu, ft capacity) was very 
low; the pressure would creep up only 05 to I 
micron per hr 

Chemical Analyses — ‘Table | gives the chem- 
ical Compositions of some cermet grades we have 
produced and studied. All contain nickel and 
chromium in the binder, and most of them a 
small amount of molybdenum which increases 
“wettability” and strength. Final sintered pieces 
of all grades contained approximately 0.14% 
nitrogen, 0.50% tungsten, and 1.0% iron. These 
contaminants did not appear to be harmful. 

It will be observed that the sum of the per 
centages in columns No. 2 to 6 in Table I totals 
100. However, the sum of the metallic com 
ponents is greater than the amount of binder 
noted in the last column. It was extremely 
difficult to estimate this figure, for the following 
two reasons 

1 A small change in the carbon content of 
some of the cermets altered the distribution of 
chromium between the binder and the chro 
mit carbides (CroC., and Cr.¢ 

2. But few equilibrium diagrams were known 

Consequently the amount of binder was cal 
culated on the following conditions: 

lL. Chromium solubility in TiC is found to be 
in the ratio of 4 parts « hromium to 96 parts Til 
(It was assumed that the chromium was present 
as Cr. 

2. Approximately 50% of the remaining chiro 
mium is in the binder. The rest formed Cr.C 
or and these carbides appear in the 
microstructure. This division of chromium be 
tween the binder and the carbides depends on 
the amount of carbon 

3. It was assumed that molybdenum is divided 
equally between the carbide and the binder 


Vig. 2— Sample of FS-9, Etched Electrolytically 
With 10% Oxalic Acid, 1500 17.2% Binder 


Microstructure 


Microstructure of the titanium carbide cermets 
is a large story by itself, and may be only sketch 
ily presented in this article. Some hints on tech 
niques may be useful. 

Samples for metallographic examination 
should be first mounted in bakelite, surface 
ground until flat, polished on paper (with olive 
oil for lubricant) first with No. 4 diamond pow 
der, then No. 6 powder, and finally with Hypreze 
Diamond Compound No. 1-W-47. Haloid and 
Kectigraph Photocopy paper was used 

Unetched samples should be examined at 200 
and 1500 diameters to determine porosity and 
graphitic carbon, If inferior mechanical prop 
erties are to be avoided, we believe that the 
amount of porosity shown at 200 diameters 
should be less than A-2 in A.S-TLM specification 
B 276-54 

Poorly polished samples will lead the itt 
experienced metallographer to believe the 
specimen has more porosity than it really has 
The grains of titanium carbide will contain a 
number of very small black dots tinile SS tha 
specimen is very carefully polished during the 
final operation to eliminate them 

Polarized light distinguishes between porosity 
and graphite in the unetched sample; porosity is 
bright while graphite will remain black. Another 
distinguishing feature is distribution, graphite 
will be in clusters while porosity is evenly 
scattered 

Major constituents in the microstructure 
be differentiated by etchant, as well as indi 
cated Metallic binder Was leac hed from sample S 
ol Grades KS 10 and KS 12 by hvdroe hloric if idl 
and X-ray diffraction patterns of the residues 


Fig. 3 Sample of VS-27, Ktched Electrolytically 
With 10% Ovalic Acid, 1500 339 Binder 
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Fig 4 — FS-10 A, Oxalic Etch, 1500 Fig 


the two chromium car 
Microstructure and pro 
of the 


carbides cle pended only 


unmistakably 
bides Cr.C. and Cr-( 


portionate amount 


showed 


various chromium 
the ot 


chromium and carbon in the original mix, and 


on amounts 


not on how the chromium was added whether 
tallic powder al cobalt-chromium alloy 
anv of the carbides Cr,C, Cr-C, or Cro€ 
Figures 2 and 3 show Grades FS-9 and FS-27 
respectively with 47.2 and 53° of binder. (F'S-27 
sec able l } he 
TiC 


is high nickel, low chromium 
the gray areas are 
and the black spots are Cro€ 

Figures 4 and 5 are FS-1O0A with 20% Cr and 
carbides. In Fig. 4 (electrolytic ox- 


vray 


white areas are binder 


etched in two ways to show the various 


is dark gray, binder 
is the 


alic etch 
is light and 
white constituent 

This lattes 


much binder 


carbide contained 
metal and titanium 
carbide in solution; one observes 
a shap vrain boundary between it 
and the binder areas, but none be 
Figure 5 
shows FS-10 with 139% Cr and 6.89% 
electrolytically etched in 
KOH, In it the particles outlined 
in black CrsC 

TiC. and the binder is white. 
Figure 6 is of FS-1OB (204 


but with higher cai 


tween the two carbides 


54 
the gray areas 


chromium 
bon: 8.4% 
acid Tit 

light 
While 
tions take plac e, it is believed that 


After etching in oxalic 
CrsC 


white 


shows dark gray 


gray, and binder 


it is not known what reac hig 7 


excess carbon robs the binder of 
triangle 
chromium 
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FS-10 


Portion of Ternary Diagram 
the Proportion of TiC to Ni ls 35 to 52, 
Existing After Slow Cooling to Room Te mperature 


represents 


Alpha + TIC +Cr, C,+C 


KOH Etch FS-10 B, Oxalic 1500 


Figure 7 shows the effect of carbon in a por 
tion of the TiC-Ni-Cr diagram maintaining 35 
parts TiC to 52 parts Ni. Phase identification was 
made by metallographic and X-ray diffraction 
This diagram was of tremendous he Ip in correlat 


ing chemistry, microstructure and properties 
Mechanical Properties 


Table IL lists a few properties for the various 
grades, and other important data are plotted in 
Fig. S and 9. Densities were measured by water 
displacement he transve rupture specie 


in.) were broken by 


the center of a 9/16-in span applied at the rate 


ot 6S00 psi. per sec 


Alpha+TiC +Cr ,C,+C 


Alpha + Tic 


8 10 12 
% Chromium 


14 16 


TiC’ -Ni-Cr) in Which 


Showing Phases 
Tinted 
Tit Cr 


alpha 


rr aes 2 
fox 
10 
9 
8 
7 Alpha + TiC +Cr,C, 
6 
5 
a9 


Table If — Some Properties of the Cermets 1. Densities, transverse rupture strengths and 


aadaiel impact resistances increased with an increase in 
()xIDATION AT 1800" I a | 


Densiny binder content, while stress-rupture strengths and 


OW 20) 
| Hr He hardnesses decreased. 


6.00 90) 15.6 2. Oxidation resistance increased Gain-in 


bS-% H.12 11.0 23.9 weight decreased) as the amount of chromium 


VS-12 6.95 4 104 3. Carbon content had a tremendous effect on 
6.25 17.6 stress-rupture strength. For example, the 
6.55 74) 13.6 strength for FS-65 at 1800° F. decreased trom 
PS-65G 6.2) 6.1 3.9 13,500 to 7,000 psi. as the final carbon content 
increased trom 9.5 to 11.4% 
a) Mg. gain per sq. cm. of surface 1. The amount of chromium carbide in the 
microstructure affected the toughness. For exam 
Oxidation resistance was obtained by measur- ple, the impact resistance decreased trom 5.7 to 
ing the weight gain per unit of surface area on 3.2 ft-lb. as the amount of chromium carbide 
a specimen 3/16 % % * % in., surface ground all increased from 0.5 to 13% 
over prior to testing. Air saturated with water at Some comparisons may be made with N40 
75° F. was passed through the furnace to main one of the best high-temperature alloys. It is a 
tain a uniform oxidizing atmosphere, cobalt-base alloy hardened with tungsten and 
Stress-rupture data were obtained, in general carbon, The density of X-40 (5.61) is approxi 
on specimens with L-in. gage length, 0.1600 in mately 30% higher than FS-9, while FS-9 has a 
diameter, and shoulder 0.330 in. diameter — the 0" greater stress-rupture strength for 100 hr, at 
whole specimen being 1.75 in. long. Impact tests 1500" F. than the 9400 psi. for X40, When com 


used unnotched Charpy bars 0.394 * 0.394 


2.165 in. long, which were broken in a 16-4t-lb Fig. 9 — Effect of Binder Content on Impact 


Baldwin machine whose hammer has a 2-ft Resistance and Stress-Rupture Strength f 
drop with a striking velocity of LL ft. per sec 100 Hr. at 1800° F. Figures alongside point 
The following general conclusions may be indicate % elongation in 1 in. at rupture 


made from these and other data 


lig. 8 Lffect of Binder Content on 
Density, Hardness and Transverse 
Rupture Strength of TiC) Cermets 


/Stress-Rupture Strength 

168 
90 
8 


g 
6 


Hardness 


7.5 


Impact Resistance 


Rupture Strength 


Density 


60 70 
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paring FS-9 and N40 on an equal 
tha 
be compared whe li considering 
FS-9 has a 72% greater 
100-hr. stress-rupture strength at LS00° 
than X-40 


densit basis. as two materials 


rotating parts 


The chief obstacle to the use of 
cermets today is their fragility. While 
great strides have been made in im 


proving their toughness during the 
past five vears, it still must be much 


be 
vanes and buckets in jet planes. When 


higher before they can used as 


the Impact resistance approaches ap 
proximate ly one-third the 44 ft-lb. of 
X-40 (at 70" F.) then 


have passed the great milestone. A 


cermets will 


number of very promising research 


approaches to this problem are being 
mvestigats cl 


G. M. Ault and G. (¢ 


sented a number of other properties 


Deutsch pre 


and they compared cermets with other 
materials in “Applicability of Powder 
Metallurgy to Problems of High 
Materials”, Journal of 
Vetals. November 1954 p 1214. They also give a 


long and ce tailed list of references which should 


Te rature 


be of tremendous help to anyone becoming 
acquainted with the subject The article by Roger 


A. Longe on Materials” in 
Metal Progress tor Se pote mber 1955 p. 125 should 


Super Retractors 


al ‘) lye nsulted 
Parts 

igus 10 shows a wheel and two tensile bars 
made trom the grades cise ussed above. Others 
impact and stress rupture bars. valve 
seats, and short tubular shapes. When the 
12-in. tensile bar was made it was longer than 


could bye 
so two halt-sintered bars were 
velded together by 


plane ing a very thin sheet of nickel foil be 


handled in our sintering furnace 
sintered and then 
fused on grinding the two 
end 
tween the 


1900" It 


and then heating the bars to around 
was barely possible to detect the 
welded zone under a metallographic microscope 

The FS-S wheel shown in Fig. 10 was made by 
in the The 


photograph shows it as it came out of the sinter 


the method described earlier paper 


ing furnace 


We also have made solid sintered disks of 
in which the paddle s were cut by the 
Method \ or electric spark process, which carn 
! ipidh cut accurate and intricate shape ine 
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Fig, 10 — Cermet Wheel Whose 
Have Been Cut by the Electric Spark 
Method. It is 7 in. outside 
2.64 in. thick and weighs 5 lb 
test littl 


Peeth 


diameter 


prece a over lon 


rials that are not ordinarily machinable 


This FS-27 wheel was spun at 36,000 
rpm. for 50 hr. at a temperature of 1350" 
Ik. The wheel showed no signs of failure 


and so the te mperature was merease d to 
1600" | 
the 
thr 


\fter spinning for 50 more hour 
wheel showed no signs of failure and 
test was discontinued 

Cornet parts may be sectioned or cut 
apart by a cut-off wheel. A long bar may 
thas by sectioned into 


twa 


intered and then 
a number of small pieces type of 
whe ‘ | whit found 


Nloxite 


nondestructive 


a Carborundiunm 
test for locating cracks is the 


Resoid bonded wheel 


fliorescent penetrant inspection. [tis a sensitive 


wav of locating minute discontinuities open to 
the surface. It consists of applying fluorescent 
penetrant which enters into the cracks 
removing the urlace exces mcd viewing by 


black light minute amounts of penetrant seeping 
back 


In conclusion, it 


cliscontinuitie 
should bye 


variety of property 


out trom the 


mentioned that 


cermets with a 


ati 


by powder metallurgy methods. Their oxidation 


resistance and their stre: rupture strength are 
excellent. The limiting factor to their use todas 
yet engine ipplic itions is their low 


resistance 
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IFICATIONS for steel produc ts as well as 


the methods of testing and inspecting steel prod 
entrusted by the American Society for 
Materials to Committee A-] 


nets ure 


lesting This is 


the oldest and one of the largest technical com 
mittees of the Society 


Responsibility for speci 
fications for steel forgings rests in Subcommittee 
VI of that parent Committee 

It was only natural that the failures of larg 
rotor forgings (described at some length in Metal 
bruary } 
Subcommittee, and at a 
meeting in January 1955 a task force under the 
authors chairmanship was appointed to 
the cause of brittle fracture in steel forging 


the aim of establishing a criterion by 


Progress ton should have 


rey rots 


sions in this 


s with 


means of 
which the tendency of a material to fracture 


a brittle manner may be appraised and also to 
causes of brittle 
vestigate its cure 


task 


discover the 


fracture and in 


force Comprises representatives ol 
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An outline of current studies under auspices of the 
American Society for Testing Materials, jointly by large 

forging makers and manufacturers of power-generating machinery, 
to find the cause (and cure) of brittle fracture and establish 
inspection methods whereby potentially dangerous 

forgings can be identified. (Q 23, 26, 8 13, $22, AY) 


Current Studies 


Large Forgings 


By AW O. SCHTAEFER) 


three 


trical nt and five manubacturer 


cight COMP of 


larue 
forgings for turbines 


sents all of the users of larue 


forgings of this type in the United State Thi 
tusk force ha 


Partial wer 
Metallurgical Societic 
spring of 1955 

It would be well to 
briefly some of the 


and generator 


This ve pre 
makers and the 
met monthly since it was formed 

held Joint 
Meeting inf Hope in the 


meetings curing the 


et the stave by describing 
work of 


teat 
Group on 
contributed to the 


engineers 


idapted from Ihe Work of the 
tritthe Failure of Steel Forging 
American Society of Mechanical 


Annual Meeting in Chicago, Novy 14 

1955 Published by perinission ot the AS 
{At the time thi report was written Mr. Schaeter 

i ident and executive issistant of the 
Midvale Co. At pre ent he is director of research toy 


Midvale Heppen tall Co. of Philadelphia He is also 


currentl pre dent of the fon 
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tee VI of Comunittee But first it is nnportant 
that the 


rotor 


to realize manufacture of turbine and 


eeonerator forgings has, throughout the 
years, been subject to constant review, and has 
been changed and improved with the growth 
of metallurgical and engineering knowledge and 
experience It is safe to sav that this product has 
commanded the attention of our best talent. and 
represents the finest practice that the industry 
knows of. The excellent record of our units sub 
stantiates this. The new factor, introduced by the 
‘Task Group on Brittle Fracture, is the correlation 
of thinking and experience to the end that ou 
development may be more rapid 

The foundation for the work on brittle failure 
of forgings was laid during the last war. Conser 
vation of alloying metals in forgings for steam 
turbines, generators, and related equipment was 
extremely important Prior to the war, all forgings 
were pure hase d to conform to ATTY Spe { ifi 
cations, and these contained 


special 


features, the work of a mumber of individuals 
working separately, It was difficult for all manu 
facturers of electrical equipment, and all sup 
pliers of forgings for such equipment, to reach 
agreement on material specifications bout the 
miracle was performed after much hard labor 
and with utmost cooperation. The resulting 
Emergency 
Book of Standards. At the close of the war it 


Wits suggested that they be 


specifications were published by 


and found their way as such into the 


discontinued, but 
they were retained largely because they repre 
sented so much work. They have been ke pt up 
to date by frequent revision. There is no sugges 


A.S.T.M.'s 
Book of Standards. Forgings made to thes speci 


tion now of deleting them tron the 


fications are in successtul service in thousands of 
Nore will 


be said about the matter of chemical « Omposition 


power units throughout our country 


of large forgings later in this re port 

Tests — The quality of all commercial prod 
ucts is judged by sampling and testing methods 
both 
Heavy forgings are eption to this rule 


In 1953, the steel committees of the ASTM 


(subcommittees of A-L) revised the methods of 


acceptable to producer and 


making mechanical or physical tests for their 
produc ts, and a new “Method” was pre pared for 
the Book of Standard: incorporating all current 
is entitled “Tentative 
Methods and Definitions for Mechanic al Te sting 
of Steel Products” and is A.S-TM 
4 370-4 T —a document 


methods of te sting. This 


cle signation 


pure Hlowever. it 


has resulted in an Hnportant misunderstanding 
A large segment of the forging industry consid 
ered it correct to stress-relieve tension test spe 
cimens after they had been removed trom the 
This 


challenged by others, and it was stated that the 


forgings they represented practice was 
low-te mperature heat treatments given these test 


specimens couldn't possibly remove stresses. but 


did remove hydroge n, with COS quent 


ment in ductility 

Hydrogen The present miterest hvdrog 
ii stec] forgings originated from this lise 
and Subcommittee VI appointed a Task Group 
on Hydrogen in January 1953 charged specifically 
with “studying the problem of hydrogen in steel 
forgings and with “advising Subcommittee VI 
when it should become advisable to take couni 
eflects of 
alterations in specifications”. 


This Task 


tremely active 


vance ot the hydrogen by suitabh 


Foree on Hydrogen has been ex 
It first compared various labora 
tories’ determinations of hydrogen. and found 
extreme variations. For example, determinations 


by six laboratories of hydrogen content of por 


tious of a single forging were as follows 


LABORATORY Hy procen Conrent, by 
O.57 0.50 OAG 
O94 O09) 1.03 0.73 
OAS 
O63 O62 0.62 
0.66 O.67 


0.6] 0.67 


Obviously. methods of sampling and analysis 
should be standardized, and a tentative specifica 
tion is now bemeg processed the appropriate 
subcomuiittes 

Collateral studies of the ol hvdrowe are 
under way tests have 


test SPecHHens which were or were not aged alter 


been made of 
removal trom forgings. Data from one allov stec! 
indicate that the 
as the 


conclusion is not substantiated by tests on other 


ductility in’ tension varies 


versely hydrogen content. However. this 
alloy steels. This discre paney is under further in 
vestigation using various alloy steels 

A review of the 


data 


actual 


indicates that hydrogen has no effect on 


literature, as well as 
notched-bar impact test results. This, too, is being 
investigated by the Task Force on Hydrogen. It 
IS working parallel with the Pash 
Force on Britth Other 
notably the Forging Manufacturers Association 
Fechnical Committee and the Acid Openhearth 


Research Committee have collaborated 


organizations 
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Work on Brittle Failure 


Subcommittee VI's Task Force on Brittle 
Failure has sought to rationalize the rather 
broad charter under which it came into exist- 
ence into three main headings: 

I. To discover a test to determine whether 
or not a steel is subject to brittle failure, o1 
its relative susceptibility to brittle failure. 
Il. To attempt to make rotors less suscepti 

to brittle failure 

\ — By heat treatment 


B — By chemistry 
( By vacuum pouring techniques 
Ill. To deve lop methods of inspec tion and 


of interpretation of inspection to avoid brittle 
failure of forgings in service. 

At the outset it was 
realized that it is possible to set up a stress 
pattern in any piece of steel that will cause it to 


fail in a brittle manner. The importance of design 


Test for Brittleness 


cannot be overemphasized. However, design is 
outside of the scope of this task force, and its 
importance is pointed out solely that it may be 
recognized 

The best of steelmaking practice goes into the 
manufacture of turbine and generator rotor forg 


ings. However 


metallurgical and mechanical 
irregularities become of increasing importance 
at levels of high strength, and the utmost in re 
sistance to brittle failure is required when irreg 
ularities exist at such high levels. 

It that the and 


notched-bar impact tests do not give sufficient 


is obvious usual 


tension 
information to appraise entirely the tendency of 
a steel forging to brittle failure. Poor ductility 
and low impact values are indicative of brittle- 
ness, but good ductility and high impact values 
do not necessarily mean that the material cannot 
fail in a brittle manner under certain combina 
tions of circumstances 

The problem is somewhat analogous to that 
faced by the forging industry in the manufacture 
of highly 
war. All barrels show incipient cracks in the 
form of heat checks in the bores after a few ini 


stressed gun barrels during the last 


tial rounds. In gun barrels the problem was to 


find a steel. or a condition of the steel. in which 


these cracks do not 


iInciple nt too 


progress 
rapidly 

The Task Force is now collecting data on two 
methods of testing, hoping that they may pro- 
vide indications of the tendency 
brittle failure 


The “transition temperature range” 


of forgings to 


in which 
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Curves 


Temperature “Transition 


of a Ni-Mo-V Rotor Steel 


the results of notched-bar impact tests fall off 
rapidly be 
Rotors now in process have been tested to de 
be. The 
type of data is illustrated in Fig. 1, from Beth 
lehem Steel Co. Note that the foot pounds ol 
to break the standard \ 
at various temperatures ts 


supplemented by an observation of the nature 


an answer to. this question 


termine what this range is 


or should 


ee dl 


notch 
Charpy specimens 


of the broken surface wherein the perce ntage of 
granular and percentage of fibrous fracture are 
estimated. In this forging a completely fibrous 
fracture changes into one which has two-thirds 
granular fracture when the test 
falls from 210 to 120° F., whereas the “impact 


strength” drops a relatively small amount in that 


te mperature 


same range 


Data 


bend tests made on Specimens removed from 


are also being obtained on notched-bar 
the forgings, machined in several sizes, notched 
and bent to fracture as simple beams, The unit 
breaking load always decreases as the cross sec 
tion of the specimen increases. If the results of 
such tests are plotted using a logarithmic scale 
for the specimen size only, approximately straight 
lines result Possibly the 
slope of this line may be correlated with the 
property the 


the less sensitive 


as shown in hig 2 


we are trying to measure more 


the 
and the lower 


nearly horizontal the line 
steel is to stress concentrations 
is its transition temperature range for notched 
bar impact tests 

Both of these tests (the transition temperature 
range for notched-bar impact tests, and the mul 
tiple size notched-bend test require a number of 
accurately machined specimens and considerable 
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Ni-Mo-V Rotor | 
--O- — Ni-Mo-V Rotor 
Ni-Mo-V Rotor | 

- Ni-Mo-V Rotor’ 


Mo-V Rotors’ 


| 


Nominal Bending Strength, 1000 Psi. 


turally and in its resistance to 
brittle failure. Fortunately the forg 
ing industry in the U.S. is now 
equipped to liquid-quench rotors 
should it be found beneficial 
Experiments have been carried 
out on rotor forgings which have 
been rejected for one reason or 
another. Preliminary reports indi- 
cate some beneficial effects on 
properties as measured in the con- 
ventional way, but there are also 
indications that the benefits are 
only to the surface metal, and will 
not extend to sufficient depth to be 
of real advantage. Rotors are now 
being quenched with buried ther 
mocouples in all sections to record 


the actual rates of cooling at these 


Vie Ye 
Log Specimen Size, In. 


Fig. 2 


test metal. It does not seem that either gives us 
the whole answer. So the Task Force is looking 
for other and better criteria. Among those men- 
tioned are (a) brittle-to-ductile transition-tem- 
perature tests along the lines develeped by Pellini 
at the U.S. Naval Experimental Station, (b) the 
development of true grain outline by etching 
techniques, and (¢) tear tests of specimens with 
incipient cracks. 


Attempts to Make Rotors Less Susceptible 
to Brittle Failure 


By Heat Treatment — European practice in the 
manufacture of turbine and generator rotors 
sometimes employs liquid quenching in heat 
treatment. Manufacturers there usually express 
a limitation in willingness to quench on the basis 
of diameter, or total mass, or total alloy content. 
American practice has been based on cooling in 
air only, with liquid quenching definitely for 
bidden because of the danger of cracking, 
instability, and residual stresses. This was sub- 
stantiated by the failure of a quenched rotor at 
Canton, China, about 25 years ago. 

Nevertheless, the Task Group is re-examining 
this position. Liquid quenching, if it can be done 


properly, is known to benefit the metal struc- 
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Influence of Size on Notched Bending 
Strength of Square Test Bars From Various Ni- 
Mo-V Rotor Forgings (and One Cr-Mo-V Rotor) 
45° notch, 0.003-in. bottom radius, depth equals 
20% of piece. Plotted by General Electric Co. 


points. 

By Chemistry — The most com 
mon alloy steel used in rotor manu 
facture in the United States is the 
nickel-molybdenum grade contain 
ing about 2.75% nickel, 0.507 molyb 
denum, and 0.05 to 0.10% vanadium. 
This alloy steel commonly contains 
less than 0.20% chromium. A similar steel with 
a higher chromium content has been used for 
the higher strength requirements. 

An entirely different steel with chromium, 
molybdenum, and vanadium has been used for 
several steam turbine rotors operating at moder 
ately high temperatures. 

The Task Group has to date devoted its atten 
tion to the larger rotors for low-pressure steam 
units or for the generators. Grades other than 
those mentioned above have been used for the 
smaller forgings used for high-pressure steam 
units. 

A greater variety of steels is used in Europe 
Rotors of European design are not stressed as 
highly as ours, and they still find extensive use 
for carbon steel as well as higher-chromium steels 
on the basis that they have great uniformity of 
properties in large sections 

American rotors requiring the highest level of 
tensile properties are usually made of a modified 
nickel-molybdenum steel, but European grades 
almost invariably contain lower nickel and quite 
definitely higher chromium than ours, A typical 
1.25% 


chromium, 0.40% molybdenum, with or without 


European steel contains about 2% nickel 
vanadium. 
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In planning the rotors for liquid quenching in 
a developmental program, some forgings will be 
made of the European analyses just mentioned 
and some of an alloy with still higher hardena- 
bility which might be usable if larger sections 
can be quenched effectively. Such test forgings 
are now being made. 

By Vacuum Pouring — Vacuum melting of steel 
has been a tremendous aid in obtaining desired 
quality in the superalloys used for gas turbines 
and jet engines. (Such forgings have been quite 
small in comparison with those under review by 
the Task Force.) In December 1954 it became 
known that Bochumer Verein in Germany's Ruhi 
Valley was equipped to pour large ingots in 

The idea of pouring heats in vacuum was dle 
scribed first as a means of avoiding “flakes”, The 
basic ope nhearth and basic electric furnace steel 
made in Germany is more susceptible to such 
defects than acid openhearth steel. It was stated 
that Bochumer Verein had succeeded in mark- 
edly decreasing the incidence of flakes by the new 
pouring tec hnique. 

This in itself is a worth-while achievement 
note that the Hydrogen Task 


Group was started on its course because of the 


However, if we 


difference in test results obtained after hydrogen 
had been removed from the test pieces, we will 
realize that the vacuum pouring technique may 
be a possible means of improving inherent duc 
tility and toughness 

Efforts were made by both forging manufac 
turers and users to purchase material poured in 
vacuum at Bochum, so that it might be com 
pared with our domestic product. One electrical 
nit manufacturer has succeeded itt prliac 
ing an order for rotors with that firm, but delivery 
is not expected before late in 1956. Bochume 
Verein has consistently been unwilling to sell in 
gots, but has accepted an order for billets from 
one forging manufacturer. We must examine this 
material if we are to know whether or not the 
process has resulted in any improvement other 
than the reduced susceptibility to flakes 

No data have been made available by the Ger- 
mans Which would indicate how much hydrogen 
(or othe: Cases ) has been removed from the 
metal, but they have promised to divulge the 
information they have at a technical meeting in 
Germany in October of this year (1955).* 

*Since this article was written representatives of 


Bochumer Verein spe aking in the United States 
have up} lied some of these data 
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Interpretation of Inspection 


Rotors have been inspected by making use of 
tension tests, notched-bar impact tests, micro 
structure, Magnaflux, bore inspection, heat indi 
cation, and ultrasonics. This is the very practical 
side of the work of the Task Group 

We have undoubtedly not vet reached either 
a full understanding of ultrasonic inspection or 
the limit of its usefulness. The Task Group is 
therefore formulating inspection and testing pro 
cedures for the ultrasonic examination of rotor 
forgings with a view toward establishing ac 
ceptance standards. The basis for this has been 
agreed upon and a draft is now in preparation 
The results of this work should be of great 
importance in establishing ace eptance levels for 


the future 


Conclusion 


The above is only an outline of the work of the 
Task Group on Brittle Failure of Steel Forgings 
and the program on which it is embarked, The 
understanding of the causes of brittle failure in 
forgings and the control of it, are being given the 
attention of our best engineers and metallurgists 
Everyone wants progress. We must be sure of 
The ‘Task Group 


having met immediate demands upon it, has 


our materials as we go along 


now initiated a program of research to explore 
the fundamental aspects of the phenomenon of 
cracking 

A task group such as this is of 
tance in studying large forgings. Examples for 
study are large and ¢ xpensive, and therefore few 
It is important that the methods of 


examination in different laboratories be 


ith number 


similar 
so that data can be correlated 

The monthly discussion within the group has 
stimulated thinking, has brought out ideas and 
encouraged action, The program is a very large 
one, ranging from laboratory mvestigations of 
test methods to the trial of different methods 
of manufacture, and to an intensive search for 
the right Inspection tee 

It is only just to point out the fine record of 
American turbines and generators and the steel 
forgings that are in them. For many vears we 
have been entirely free of major accidents, The 
spirit of cooperation that has and does exist in 
this industry between steelmaker and equipment 
manufacturer has established a fine record. The 


‘Task Group is a concentrated manifestation of 


this spirit 
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Mechanical 
Properties 

of 
Medium-Carbon 


Boron Steels 


By J. R. KATTUS 
and C. L. DOTSON* 


A MINUTE amount of boron can increase 


the hardenability of steel as much as several 


hundred times its weight in other alloying ele- 
ments such as chromium, nickel and molybde- 
num, Boron’s effect on hardenability has been 
thoroughly investigated and publicized, but few 
data have been available on the mechanical prop- 
erties of commercial medium-carbon boron steels. 
Since such alloys have possible application in 
military aircraft, this investigation was sponsored 
by the Wright Air Development Center. 

‘Two heats of each of the alloys S$! B40, 98 B 40 
and $1B30 were tested. The percentages of 
major alloying elements were near the high limit 
of the specification in one heat and near the low 
limit in the other, The test results, therefore 


*Mr. Kettus is Senior Metallurgist, Southern Re- 
search Institute, Birmingham, Ala., and Mr. Dotson 
is Metallurgist, Youngstown Sheet and Tube Co., 
Youngstown, Ohio 


6S 


The tensile, fatigue, impact 
and notched-tensile properties 
of tempered medium-carbon 
boron steels are equivalent 
to those of other 

low-alloy steels tempered 

to the same hardness levels. 


(Q general, AY) 


should show the spread in properties to be ex- 
pected with allowable variations in the chemical 
composition of the alloys. The various heats are 
designated in this paper by the letters h and L, 
for high and low chemistry, respectively, follow- 
ing the alloy number; for example 51 B40h 
designates the high-chemistry heat of SI B40 
alloy. The analyses are listed in Table | 

This investigation was limited to samples which 
had been fully hardened by oil quenching, and 
tempered 2 hr. in the range 600 to 1200° F. All 
test samples were machined from diameter 
bars which had been melted, hot rolled and an 
nealed in a commercial steel mill and subse- 
quently normalized. Normalizing temperatures 
were 1600° F. for 81 B40 and 98 B 40 and 1650° 
I’. for the $1 B 30, Test specimens were machined 
0.010 in. oversize from the normalized stock and 
finish machined after quenching and tempering. 


Hardenability bands’ obtained from Jominy 
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Table | — Compositions of Test Heats 


94 B40] OOO Ooo 


Nit Mo® 7n* he 


81B30 


Fig. 1, 2 and Hardenability Bands for 
Three Boron Steels Compared With Stand 
ard S.A.E. Steels That The y Might Replace 


end-quench tests on the high and low-chemistry 
heats of each alloy are shown in Fig. 1, 2, and 3 
hor comparative purposes the hardenability 
band for the standard S.ALE. steel which the 
boron steel might be expected to replace for some 
applic ations 1s also shown by the dashed lines 
The cprsenie hing temperatures for all tests were: 
for 51 B40, 1600° F.; for 9S B40, 1550° and 
for 81 B30, 1650° F. Preliminary Jominy tests in 
dicated that these austenitizing te mperatures pro 
duce the best hardenability 

The effect of tempering temperature on hard 
ness is shown in Fig. 4. In general, the 9S B40 
alloy is hardest at any particular tempering tem 
perature. Undoubtedly this is because 98 B40 
contains the largest amount of the carbide 
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,/9BB40h 


/98B401 
B1B40h 


/,8\B401 


81B30h' 
81B30L' 


600 700 800 900 1000 11 
Tempering Temperature, °F. 


hig Leflect of Tempering Femperature 
on the Wardness of Three Boron Steels 


stabilizing clements chromium and molybdenum 

Most low-alloy steels have strikingly similar 
tensile prope rties when fully hardened and tem 
pered to the same hardness level. With a few 
minor exceptions the tensile properties of the 
boron steels fall remarkably well within the pre 
viously established limits for low-alloy steels, in 
dlicated by the shaded areas mm hig 5 6 and 7 
Bach of the points shown is an average of at least 
three tests. The tensile and yield strengths of 
SI} B40 and 98 B40 are slightly low and the yield 
trength of SIB30 slightly high at low hardin 
levels. At high hardness levels the reduction of 
area of STB 30 is somewhat high. The reduction 
of-area data show that, at the higher hardne: 
levels, this property tends to be higher in the low 
chemistry heats 

batious prope rties of both smooth and notched 
boro teel at le vel 
were determined, All of the fatigue tests were 
carried out on rotating-beam testing machines 
smooth spe had sh tev 
of 0.250 in. and a contour radius of 5 in. Notched 
pecimens were 0.350 in, in diameter with a 60" 
notch. The diameter at the base of the notch wa 
0.250 the bottom radius was 0.010 in 


Previous investigations of fatious prope ries of 
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Heat ( My 
61 B30h | 0.34! 0.93 | | O | 
$1 B30L | 0.27 0.73) 0.59 | 
*Spectrographic analyse 
~ 
30 ~ 
98B40 
60 
|_| 


Elongation and Reduction of Area, % 
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Yield Strength, 1000 Psi. 


B81B40h 
@ 618401 
98BB40h 
@ 98B40L 
81B30h 
4 


Elongation 


Fig. 5, 6 and 7 — Tensile Strength, Yield Strength 
and Ductility at Various Hardness Levels for 
Both High and Low-Hardenability Heats. For 
comparison, ranges for other quenched and tem- 
pered low-alloy steels, as determined by other in 
vestivators, are indicated by the shaded areas 


Smooth Specimens 


See 


Notched Specimens 


OS) 


Endurance Limit, 1000 Psi. 


hig. 8 and 9 — Endurance Limits and Room 
Temperature Charpy V-Notch Impact Energy 
of Three Boron Steels at Various Hardness 
Levels Compared With the Ranges for Other 
Quenched and Tempered Steels (Shaded Areas 


quenched and tempered low-alloy steels have 
shown definite relationships between endurance 
limit and hardness. These relationships, in gen 
eral, show more scatter than those for tensile 
properties but the results obtained by the various 
investigations are remarkably similar. 

The endurance limits of the boron steels are 
plotted in Fig. 8 along with the ranges of endur 
ance limits for many other steels. The endurance 
limits for the boron steels, in general, fall within 
the ranges previously determined for low-alloy 
steels at equivalent hardness levels. Smooth 
boron steel specimens have endurance limits 
equal to approximately one-half the ultimate ten 
sile strength, which is normal for quenched and 
tempered steels. Notched endurance limits are 
ot course afle« ted by the SIZC and shape of the 
notches and the resulting stress-concentration 
factors. The lower endurance limit range in Fig 


S applies to severely notched specimens some 
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what similar to those used in this investigation. 
Koom-temperature impact properties of hard- 
ened and tempered steels, which have not been 
embrittled in tempering, are a function of hard- 
ness. The relationship between impact resistance 
and hardness is not as consistent as that for ten- 
sile properties, probably because of the greater 
influence of such factors as cleanliness, grain size 
and directionality on impact properties. The 
Charpy V-notch impact resistance of the boron 
different hardness levels is shown in 
Fig. 9 along with the range for a large number 
of quenched and tempered low alloy steels. 
The low-chemistry 


steels at 


heats of each boron steel 
had better impact resistance than the high-chem- 
istry heats especially at the lower hardness levels 
A reduction in carbon content, and the corre- 
sponding lower tempering temperatures required 
to produce equal hardness, sometimes improve 
impact properties in low-allow steels. Lower car- 
bon 


content, however 


is apparently not. the 
reason for the superior inpact resistance of the 
low-chemistry boron steel heats. If carbon con 
tent were the sole controlling factor, the 51 B30 
heats would have better impact resistance than 
the SI B40 heats since they are very similar in 
all constituents except carbon, These steels, how 
ever, are equivalent in room temperature impact 
properties 


hig 10 Charpy V-Notch Impact 
Pransition Temperatures of Three Boron 
Steels Various Hardness Levels 


81B40h 


@ 818401 


200 98840h 
988401 

4 81B30h 
818301 
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Charpy V-notch impact tests over a w ide tem- 
perature range were run on each heat of boron 
steel tempered to two hardness levels. In order 
to determine susceptibility to temper brittleness, 
parallel tests were run on specimens which had 
been air cooled and oil quenched from the tem- 
pering temperatures The Impact properties of 
the air-cooled specimens were equivalent to those 
of specimens oil quenched after tempering, thus 
indicating little, if any, susceptibility to temper 
brittleness at these cooling rates 

The impact test specimens showed, rather con 
sistently, a change from fibrous to crystalline 
fracture at energy levels between 20 and 30 ft-lb., 
so 25 ft-lb. was defined as the transition energy 
level. Transition temperatures are plotted in big 
10 as functions of hardness, There is a seattered, 
but essentially linear, relationship of increasing 
transition temperature with increasing hardness 
Transition temperatures were appreciably lowes 
in all low-chemistry heats than in the corre spond 
ing 


high-chemistry heats at 


similar hardness 


levels 

Low temperature impact properties and transi 
tion temperatures in steels are greatly aflected by 
Such 


cle oxida 


variables in addition to hardness 
factors include Composition, grain size 
tion practice and cooling rate after tempering 
\ general comparison of the transition te mipera 
the 


steels on the basis of equivalent hardness levels 


ture of boron steels with other low-alloy 


therefore, is not feasible. Most temp red marten 
sitic steels, however, have transition te mperatures 


or start decreasing in impact resistance in the 


range 25 to 100? The non-te mper brittle 
low-alloy steels in the 2300, 4000, 4100 
yoo SOOO and STOO series are recom 


mended for use in this temperature range. On the 
basis of the transition temperatures shown in 
10. 81 B40, 98 B40 and SI B30 also fit into 
this category when temper red to hardnesses of 
approximately Rockwell ¢ 
Notched tensile 
after it had been quenched and tempered at ten 
peratures from 600 to 1200° F. The test specimens 
were similar to standard 0.505-in. diameter tensile 
test bars exe ept that the center of the gave leneth 
had a 60° notch with a O.10-in. radius at the base 


hig 


10 and below 


tests were run on each alloy 


The original cross-section area was reduced 504 
by the 
The 


non boron 


notch 


average results for five 


medium-carbon 
low-alloy steels similarly notched are 
compare d with the notched-tensil prope ries of 


and 12. The 


the boron steels in Fig. 11 


ratio of 
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a 
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3-100 40 
3 Rockwell C Hardness 


notched ultimate strength to tensile strength of 
the boron steels is approximate ly 1.5 up to a ten 
sile strength level of 180,000 psi. The ratio 
decreased sharply above this level. This rela 
tionship closely agrees with the curve for other 
low-alloy steels. Notched reduccion-of-area val 
ues of the boron steels at various tensile strength 
levels are approximately equivalent or superior 
to the average results for the non-boron steels. 
At equivalent tensile strength levels above 
150,000 psi. the low-chemistry heat of each boron 
steel had higher notched ultimate strength than 
the high-chemistry heat. The low-chemistry heats 
also had superior notched reduction of area at all 


tensile strength levels. 
Conclusions 


The mechanical properties of the medium 
carbon boron steels, SLB 40, 98 B40 and SIL B30 
when fully hardened and tempered within a 


range between 600 and 1200° F., compare favor 


ably with the properties of other tempered mat 
tensitic low-alloy steels. At equal hardness levels 
from Rockwell C-20 to C-50, the tensile proper 


ties, endurance limits, room temperature impact 


resistance, and notched tensile properties of the 
boron steels are equivalent to those of non-boron 
low-alloy steels. 

linpact transition temperatures of the boron 
steels are in the same range as those of the non 
temper-brittle S.A.E. steels, On the basis of 


Fig. Relationship Between Ultimate Tensil 
Strength and Notched Ultimate Strength of Thre« 
Boron Stecls Compared With Average Curve for 
Other Quenched and Tempered Low-Alloy Steels 


81B40h 
81B401 
9BB40h 
98B40L 
81B30h 
81B30L 


81B40h 
@ 81B40L 
98B40h 
98B40L 
6 81830h 
a 81B301L 


Ultimate Tensile Strength, 
1000 Psi. 


12— Relationship Between Ultimate Tensile 
Strength and Notched Reduction in Area of Three 
Boron Steels Compared With Average Curve for 
Other Quenched and Tempered Low-Alloy Steels 


Charpy V-notch impact: test results, the boron 
steels can be recommended for use at tempera 
100" 


and tempered to hardnesses of ¢ 


when fully hardened 
10 and less 


The boron steels are not susceptible to temper 


tures as low as 


brittleness when the cooling rates after temper 
ing are no slower than the rates for ai cooled 
specunens, 

The high chemistry heats of the boron steels 
have appreciably greater hardenability than the 
heats 


low-chemistry heats. The low-chemistry 


however, consistently exhibit superior ductility 
and toughness properties at equal hardness levels 
in spite of the fact that there is no corresponding 
difference in strength, Notched reduction-ot-area 
values and impact resistance were better in the 
low-chemistry heats than in the high-chemistry 
at all hardness levels. 

Lower carbon content cannot be ascribed as 
the cause of superior ductility and toughness 
in the low-chemistry heats since these properties 
are equivalent in SL B 40 and 81 B 30 in spite of 
the fact that the only mayor alloying difference is 
in carbon content, rs] 


METAL PROGRESS 


8 
“ay 
Ob 
of 
oo. 
350 
> 
4 
ay Ultimote Tensile Str DOO Psi. 
72 
: 


hig Silicon Killed ( (rained Sti el 102 4 / 


Left 
and center re prese nt conditions in case after carbo-nitriding 4 lu 
total furnace time at 1650° 1 


and oil quen hing. At right is same 


sph roidized at 1300° | for 3 te microcracks are still pre ent 


Microcracks in 


Case Hardened Steel 


By A. RAUCH and W. THURTLE* 


Microcracks occur in high-carbon steels or cases, in number 
principally dependent on the grain size established by heat treatment, 
and independent of quenching rate, alloy content, or method 

of carburizing or carbo-nitriding. (M 27, J 28, ST) 


M inoscorie cracks across the martensite 


necdles of hardened high-carbon steel, or “micro 
cracks , have been reported in the literature 
H.S. Rawdon and S. Epstein observed them and 
published photographs in a scientific paper of 
the National Bureau of Standards in 1925. In 


* ‘ V0) ou Wi 
1931. Francis F. Laecas described them in his When the work described was don 


ing and Metallurgical Engineers. E 
port, EF. L. Roff and FE. C. Bain related their in 
cidence to grain size in an article in Transactions 
of the American Society for Metals, Vol, 22 


Daven 


1934 
p. 289, entitled “Microscopie Cracks in Hard 


both authors 


, were in the materials engineering de partine nt, Deere 
Howe Memorial Lecture “On the Art of Metal 


lography before the American Institute of Min- Aircraft Co. in Wichita, Kan 
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& Co., Moline, IL Mr. Thurtle is now 


with Boeing 
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Table I — Analysis of Steels Investigated Effect of Grain Size and 
Quenching Severity — All 
JDM 1022-F] JDM 1018 JDM 1018-1 JDM 8620 
four steels were pack car 
Carbon 0.20 0.16 O18 0.18 burized 4 hr. at 1700° F. 
Manganese O49] 075 0.72 0.82 - 
gas carburized 1.5 and 4 hr 
Sulphur 0.020 0.035 0.033 0.027 at 1650° F.; carbo-nitrided 
Silicon 0.20 0.002 0.20 0.2% 15 and 4 hr. at 1650° F.. 
Nickel nil nil 0.08 0.5) and carbo-nitrided 1.5 and 
Chromium 02 nil OO} 0.53 { hr. at 1550° F 
Molybdenum nil nil O01 0.24 
ter © urnace treat 
nil 0.02 0.04 After each furnace trea 
ment one set of samples 


Table 


Grain Size at Quenching Temperatures 


was quenched into oil at 
140° F. and another in 3% 


caustic solution at room 


JIOM 1022-h | JIM 


As received Lto? lw % 


140% 4105 
1650? 4 he 4 2104 
1.5 204 
185% 4105 | 10% 4105 
Reheated to 1450 7 


ened Steel, Their Effects and Elimination”. No 
where in the American literature, however, has 
there been any report on microcracks in the 
high-carbon zones of case hardened steels 

In the materials engineering department. of 
Deere & Co, we first noted their presence in the 
outer portion of the carbo-nitrided case of a 
gear made of JDM 1022 coarse-grained steel, 
Surface and corners spalled when the teeth were 
struck with a hammer, Our first reaction was that 
this condition resulted from carbo-nitriding, 
However, after a study of the literature cited 
above, we came to the conclusion that) these 
microcracks might be a function of grain size 
and carbon content. If this were true, we the 
orized that microcracks should occur in the high- 
carbon portion of cases produced by carburizing 

as well as carbo-nitriding — in coarse-grained 
steels, and we embarked upon a program to in 
vestigate the effects of case hardening processes 
quenching severity, steel deoxidation practice 
and grain size on the incidence of microcracks 
Typical microcracks are shown in Fig. 1. 

The steels investigated included samples from 
mill heats of four steels currently in production, 
namely: JDM 1022-F] 


( silicon killed course 


grained), JDM LOIS rimmed steel, JDM LOIS-F 
(aluminum-treated fine-grained), and [DM 8620 
(aluminum-treated fine-grained Composition 
is shown in Table I, and MeQuaid-Ehn grain 
size in Table I 
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JDM 1018-F JDM 8620 temperature. Two sets of 
6 wo 7 6 tok samples which had been 
pack carburized at 1700° 

6 gas carburized at 1650° 
and carbo-nitrided at 

1650° F., were slow cooled 
and reheated to 1450° F. 

7 to 8 for grain refinement. One of 
these sets was quenched 

into oil and the other into 

3 caustic. In all, some 24 heat treating programs 


were run on each of the four heats of steel 

In addition to the above, samples of the JDM 
1022-F] and the JDM 8620 were mar- 
quenched, These samples had been carbo-ni 
trided at 1650° F. for 4 hi 
in cast iron drillings or neutral salt to 1650" F 
and quenched into salt at 350° F 


air cooled, reheated 


All samples were tempered at 300° F. for 15 
min. and examined at 1000 diameters for micro 
cracks, The severity of cracking was recorded as 
the number of microcracks occurring in a 4.5-in. 
diameter field at 1000 magnifications, Counts of 
five such fields were averaged. 

The grain size resulting from cach high-tem 
perature stay was determined by slow cooling 
from the furnace and rating the grain size in the 
hypo-eutectoid portion of the case. Results are 
shown in Table IL. It will be noted that the short 
er furnace times tend to result in a finer grain 
size with the JDM 1022-FJ and JDM 1018 
rimmed steels and that reheating to 1450° F. pro 
duces a fine grain size in these steels. 

From this mass of experimental data we have 
constructed Fig, 2. 

The frequency or number of microcracks per 
unit area and the size of the microcracks appear 
to be chiefly a function of the grain size estab 
lished at the austenitizing temperature. The fre 
quency of microcracks in the aluminurm-treated 


steels JDM 1OIS-F and JIOM 8620 was verv low 
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practically insignificant —and their size was 


sinall after austenitizing up to the grain-coarsen- 
me te mpe rature 

In the 
treated 


steels that were not aluminum 
JOM 1022-F] and JDM LOLS rimmed ) 


the tre uence of microcracks became greater and 


other 


the size of the cracks increased as the CTAMn SIZe 
coarsened with increasing temperature. In both 


these steels the number of mi 


coarse-grained 
crocracks per unit area was only one to three per 
field at L000 on samples reheated to 1450° F 
and quenched, wherein a grain size of 5 to 7 was 
established. However, the frequency increased to 
12 to 16 microcracks per field at a carbo-nitriding 
or carburizing temperature of 1650° F., when the 
grain size grew to 2 to 4. Reducing the carburiz 
to 1.5 In 
reduced the tre ueney of microcracks at 1650° F 
but not at 1550° F 


growth at the 


ing or carbo-nitriding time from 4 hi 


This was due to the grain 
longer holding time and higher 
temper rature 

Figure 2 also shows that alloying clements, at 
least in the amounts of the S600 series (0.59 Ni 
0.5% Cr. and 0.2% Mo) have no effect on the for 
mation of microcracks upon oil quenching Oh 
currence and severity appeared to be somewhat 
reduced in pack carburizing compared with gas 
carburizing and carbo-nitriding. For example 


the two coarse-grained steels showed from 11 to 


hig. 2 — Summary of Counts Versus Grain Siz 
ig 
f 
JOM 1018 
JDM 1022-4) 
Silicon-Killed, 
Cc -Grai 
8 oarse-Grain 
Carburized or Carbo- 
nitrided at 1650 °F. 
8 Carburized or Carbo- 
= JOM 8620 Steel nitrided at 1550 °F. 
Grain Refined of 
1450 °F. 
| 
JDM 1018-4 
Aluminum-Treoted, 
Fine-Grain 
8 7 6 5 4 3 wort. 
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17 microcracks per field after carbo-nitriding or 
gas carburizing (both 4 hr. at 1650° F.) and di 
rect quenching either into hot oil or a caustic 
solution, Pack carburizing these steels 4 hr. at 
1700" F 


field after the same quenk hes 


resulted in 5.5 to 8.5 microcracks per 


As long as the case is CLueng hed to martensite 
the occurrence and severity of microcracks are 
independent of the «yuu nch. Rate of quenching 
of these grained Is emed to have 
direct influence; in about half the tests, the aver 
ages of the microcracks per field were somewhat 
higher for hot oil quenching than in cold caustic; 
inn the half the situation reversed 
Quenching of the JDM 1022-F] steel from 1650" 
I. into salt at 350° 


number of microcracks as cither 


other Was 
resulted in almost the san 
oil or Caustic 
quenching 

Relation to Carbon Content — The frequency 
of microcracks is reduced with a reduction in the 
carbon concentration of the case. A saiprle ol 
JIOM 1022 silicon-killed. course grained stec! 
1650" 


whose carbon pote ntial was controlled to produce 


was carbo-nitrided at man 


a slightly hypo-eutectoid Cust The number of 


microcracks per field in the carbo-nitrided case of 


this was very low to 

Influence on Toughness — Izod impact tests 
using round standard V-notched bars, were mace 
on the JDM 1022-F] silicon-killed, coarse-grained 
and the JOM 
grained steel. The carbo nitriding evele used 


1650° for 4 br. total fin 


nace tine oil quenched tempered at JOO’ fon 


the bars was 


The bars were notched prior to heat treat 
0.022 in, The JDM 


an value of 3 ft-lb 


ment. Case ce pthis were 
1022 steel gave 
and had a grain size of lL to 3 and 16 microcracks 
per field, whereas the JDM LOIS-F steel gave 28 
of 6G to 7 and OS 
microcracks pe field. However. the core hardness 


of the JIOM 1022-F] was lower than the JIOM 


to 32 ft-lb. and had a vrain size 


LOIS-F Rockwell ©-27 to 30 compared with 
Rockwell C-17 to 1S — which also influenced the 
results, The last-mentioned steel after 


grain coarsening to 709 No. 300 No. 6 to 
heating to 1850" had an pact value of only 
9 ft-lb. and S4 field 
Somewhat different results were obtained from 
the alloy steel JOM $620. bars with O.O40-in 
had impact strengths of 4 ft-lb. when grain 
ven the 


AC ks par 


CUSeS 
size was 6 to 7. « microcracks in 
one group were 2.5 per field and in anothes vroup 
(double quien hed 


The results 


were 13.0 per field 


therefore ie mconchlusive « 
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Vig. 3 — JDM 8620 Steel Heated to 2200° and 
Carburized at 1650° F., Oil Quenched, and Sub 
sequently Reheated to 1650° F. and Oil Quenched 
Note microcracks in the retained austenite areas 
formed from the original quenching of the coarse 

vrained steel, and the microcracks across the mar 

tensite needles formed by subsequent quenching 
from 1650° Saturated picral etch, 2000 


for the evidence that the effeet of microcracks is 
minor in comparison with grain size in reducing 
impact strength. 

Origin of Microcracks — Opinions have been 
expressed that microcracks are not formed in 
quenching but originate either as a result of 
sample preparation or as a result of the action of 
the acid etchant on the highly stressed martensite 

In order to determine whether or not sample 
preparation was responsible a sample of [DM 
1O1S-F], which had been carbo-nitrided for 4 hr. 
at 1650° F., was spheroidized by reheating at 
1300° F. Figure 1 at right shows microcracks still 
in the matrix 

W. Jensen and R. F. Campbell in an article 
in Journal of Metals, September 1953, Vol. 5 
p. 1222, entitled “Detection of Microcracks in 
Steel”, demonstrated that microcracks are present 
in high-carbon coarse-grained martensite before 
etching. The microcracks were apparent after pol 
ishing both electrolytically and mechanically 

Microcracks seem to occur in the larger mar 
tensite needles, Grange and Stewart in Trans 
actions of the American Institute of Mining and 
Metallurgical Engineers, Vol. 167, 1946, p. 473 
show evidence that the first needles to appear 


are relatively large and seem to show a preter 


ence for austenite grain boundaries. Hf this be 
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true, then, as the remaining austenite within the 
grains transforms to martensite, the stresses re 
sulting from the volume change could account 
for the cracking of the initial large martensite 
needles. The coarser the austenite grains, the 
larger are the martensite needles. These larger 
needles would be more apt to crack than the 
small needles resulting from the transformation 


of small austenite grains. See also Fig. 3 


Conclusions 


While the presence of microcracks in the mar 
tensite needles of high-carbon, coarse-grained 
steel has been known for some time, their pres 
ence in the high-carbon portion of carbo-nitrided 
or carburized cases has not, to our knowledge 
been discussed previously in American literature 
The frequency or number of microcracks per 
unit area and the size of the microcracks appear 
to be chiefly a function of the grain size estab 
lished at the austenitizing temperature Deoxida 
tion practice is important only insofar as it affects 
grain coarsening temperature and grain growth. 
Quenching medium, whether 3° caustic solu 
tion, 140° F. oil, or 350° F. salt, has no effect on 
their formation. Microcracks occur if the stecl is 
coarse-grained under the austenitizing conditions 
employed, regardless of the severity of quench 
The method of produc ing the case. whether 
carburizing or carbo-nitriding, also seems to have 
little or no effect, but pack carburizing appears 
to result in somewhat fewer microcracks 
Alloying elements, at least in the amounts pres 
ent in S620 steel ippear to have little effect 
It appears that the carbon content must be 
eutectoid or greater before microcracks appear 
Large amounts of retained austenite appear 
to reduce the number of micro racks probably 
because transformation to martensite has not 
been completed and the stresses due to volume 
change are reduced 
We realize that this is far from being a com 
plete or thorough investigation. We merely wish 
to call attention to this phenomenon since it 
might explain certain occurrences of failure. We 
would expect these microcracks to be harmful in 
applications where fatigue is involved or where 
spalling could result from high unit loads or im 
pact loads Where such conditions of service 
exist, it might be wise to make sure that the part 


is made of fine-grained steel So 


The authors wish to express their appreciation to 
F. T. McGuire, manager, and C. W. Ray. metallu 
vical supervisor materials ngineermg departme nt 
Deere & Co., for their counsel and guidance 
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Stress-Corrosion Cracking 


of Stainless Steel 


By G. KLINGEL* 


Surface stress is often present in hardened stainless steel parts 


even after stress-relieving treatments. Removal of a thin 


surface layer after heat treatment can prey ent 


WV... N stress-corrosion crac king occurs 


stainless steel parts or equipment in service, it 
may be the result of a variety of factors including 
(ad) Ss le tion of the wrong alloy for the corrosive 
medium encountered, (b) its condition of heat 
treatment or cold work, (¢) improper processing 
in the fabricator’s plant, and (d) stress in the 
surface of the metal. Surface stress is very im 
portant and is the cause of many stress-corrosion 
problems. A method of alleviating this fault was 
recently indicated by experiments performed in 
the Armco research laboratories 

Three l-in. globe valve seat rings of Type 120 
stainless steel had a number of cracks on all sur 
faces Exce pt the seat after service in 90 psi. sat 


Similar 


had been encountered before and had become 


urated steam for about a year failures 
evident only after fracturing or hot acid etching 
In all instances, only the seat area was unaffected 

Two of the 
etched in 


COVE cl the 


sample s had been thoroughly 


acid for examination before we re 


and had a network of fine fissures 


Fig. 1 Etched Globe Valve Seat 
ting With Fine Cracks 
Over Entire Surface Exce pt the Seat 


( oTrroston 


| ig 2 Sc aled Surface of Seat 
Ring When Removed From Service 
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stress-corrosion failures, SS) 


is shown in Fig. lL. The fissures covered all areas 


of the valve, including the threaded region, ex 
cept for the tapered seat seen in the upper part 
of this illustration. The third sample was unetched 
Very fine cracks 


scale end of 


and coated with a heavy seal 


were discovered beneath the at one 
the piece. Caretul etching of this end with nitric 
hydrofluoric acid partly removed the scale and 
similar in configu 
filled 
It was left undisturbed 


for me tallographic examination 


uncovered a network of cracks 
ration to those of the othes sample bout 
with seale or other oxic 
Appearance of 
the partly descaled surface is shown in Fig. 2 
The two etched sample s were too eroded to be 
of value in determining the cause of cracking by 


rie tallographic examination However the 
scaled, unetched sample showed many fine inter 
to their farthest 


indicating that 


granular fissures filled with oxick 


extremities, as shown in Fig. 3 


the cracks formed either during the original heat 


treatment or during ser Stearn line 


*Metallurgist. Armeo Steel 
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Fig, 3 — Stress-Corrosion Crack Filled 
With Oxide Unetched, 200 


Vig. 4 Stress-Cor 
rosion Test Specimen 


Here and there the intergranular 
penetration was complete enough 
that entire grains had fallen from 
the matrix. These cracks are similar 
to a number produced artificially in 
studies of stress-corrosion cracking 
in Armeo’s research laboratories. 

Our problem was to determine 
where the stress came from, since 
the manufacturing cycle did include 
a stress-relieving heat treatment af 
ter finish machining and broaching. 
The parts were hardened by oil 
quenching from 1850° then 
stress-relieved at SOO" F. for 2 hr. 
and air cooled. After heat treat 
ment about 1/64 in. was machined 
from the diameter of the seat sec 
tion; the rest of the part received 
no further work, 

The injurious stresses seem to 
have been induced by the harden 
ing quench and its effect on the sur 
face metal, which was left in a state 
of stress. Although the valve parts 
were stress-relieved at 800° F., this 
treatment does not necessarily re 
move all hardening stresses at the 
surface and actually, under certain 


conditions, may introduce new and 
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added stresses. This was indicated by the obser 
vation that there was no sign of cracking in the 
valve seat area which had had a small portion of 
the surface removed after heat treatment, thus 
artificially relieving, reversing or changing sur- 
face stresses at this point. 

To prove the point, the Armco laboratories de- 
vised a test specimen of Type 420 stainless steel 
and subjected it to the valve manufacturer's se 
quence of hardening and stress-relieving. The 
test specimen consisted of a round bar 9% in. long 
by 1 11/16 in. in diameter. Before heat treatment 
portions of the surface were machined to simu- 
late as closely as possible the various kinds of 
surfaces found on the faulty valve part. These in 
cluded a threaded section, a rough-machined sec 
tion, a finely finished machined section and a 
ground portion. The bar was then 
heat treated and a small part (about 
4 in. wide) of each section, except 
the threaded area, was refinished 
on @ lathe. Approximately 1/64 in. 
was removed from the bar diameter 
at these segments. Following this 
the entire specimen was subjected 
to a solution of 6% sodium chloride 
0.5% acetic acid saturated with hy 
drogen: sulphide and the balance 
water, at room temperature for 19 
hr. This solution is effective in de- 
termining tendencies toward stress- 
corrosion cracking in hardenable 
vrades of stainless steel 

All sections cracked except those 
portions that had 1/64 in, of surface 
removed after heat treatment; such 
areas were free of faults as shown 
in Fig. 4. Repeated experiments 
with four separate test specimens 
produced the same results. It is sig 
nificant that the characteristics of 
the cracks, when examined under 
the microscope, were identical in 
configuration and structure with 
those discovered in the faulty valve 
part. It is also noteworthy that the 
deleterious effects of hardening and 
stress-relieving as they are related 
to stress-corrosion, may, under cer 
tain conditions, be confined to a 
very limited surface area, some 
times very thin but. sufficient to 
initiate stress-corrosion cracking 
which, once started, may proceed 


rapidly and catastrophically 


METAL PROGRESS 


e 
ou 
4 
7 
4 
‘ 
~ 
} 
"Eig 


Stabilization of 


uminum Alloy Castings 


By G. B. OLSON* 


To obtain the precise dimensional tolerances required 
for instrument components, aluminum alloy castings are stabilized 
’ 150° F. and 450 to 475° F. Stabilization 
does not affect mechanical properties or corrosion resistance. (J 1, Al) 


by treatment at both 


M ANY aluminum alloy castings are used 


in computers, bomb director systems, cameras 
and other instruments manufactured by Norden- 
Ketay Corp Practically all of them are 356 alloy 
(7.0% Si, 039 Me) and used to be heat treated 
to the T 6 condition, Even though the instrument 
components must maintain dimensional stability 
during machining and in service, only a few cast 
ings were given the so-called stabilizing (T 71) 
treatment. Neither heat treatment is satisfactory 
for parts that require very precise dimensions. 
Instruments have continually been made more 
complex and more compact so that we were faced 
with the problem of either improving dimen 
sional stability of the castings or redesigning 
modified instruments completely. The stabilizing 
treatment would be used on 356-1 6 and would 


have to (a) inerease dimensional stability during 


Fig. 1 ray Diffrac tion 
Patterns Used to Measure 
Residual Stress. The sharp 
peak shown at the right in 


dicates low residual stress 
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and after machining and (pb) provide machina 
bility, mechanical properties and corrosion resist 
71. The 


standard heat treatments are listed in Table 1 


ance at least equal to that of 


Resultant mechanical properties are 
356-T 71 
Fensile strength 13,000 psi 25,000 psi 
Yield strength 24,000 21,000 


Klongation 04 


6 


Complete relief of residual stress never 
achieved in practical heat treatment of aluminum 
alloy castings since temperatures below 500° § 
must be used to retain satisfactory mechanical 
properties. The problem is exaggerated in irreg 
tilarly shaped castings with very thin sections 
adjace nt to heavy sections because of the addi 
tional stresses provided by the hot water quench 
from the solution temperature which is usually 
specified 
could not be used 
eflect on the 


mechanical properties, we inve stivated a number 


Since higher temperatures 
for stabilization without adverse 
of combinations of intermediate and = subzero 
temperatures. The result of each treatment was 
evaluated by measuring the intensity of mechan 
ical stress by X-ray diffraction. Some represent 
ative measurements are shown in Fig. 1. high 


residual stress is indicated by low. broadened 


*Consulting Metallurgist. Instrument and Systems 
Norden-Ketay orp Milford, Conn 
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Fig. 2 


peaks; stress-free material produces the high, 
sharp peaks shown at the right. 

Two. stabilizing treatments have now been 
adopted, one for regular castings and the other 
for castings in which there are extreme differ 
ences in the thickness of various sections. More 
than 15,000 castings have been treated and thei: 
corrosion. resistance, mechanical properties and 
dimensional stability have been completely sat 
in. that 
was stabilized and machined in 1952 has shown 
less than 0.00001 in, per in 


straight line 


ishactory, One test specimen 
deviation from a 


The treatment usually used on 356-T 6 castings 
is 4 hr. at 450° F., 2 hr. at —150° F. and 2 hr. at 
175° FF. The casting is then rough machined to 
within 0.010 in. of the final dimensions, held at 

150° F. for 
machined, Representative mechanical properties 
after this 30, S00 psi. tensile 
strength, 23,400 psi. yield and 4.1% elongation. 


175° FF. for 2 hr. and then finish 
treatment are 


Much of the residual stress in complicated cast 
ings results from the quench from the solution 
treatment. We have found that we can reduce 
the stress appreciably by “air quenching” rather 


than quenching in hot water. The slower quench 


has no measurable effect on either mechanical 
properties or corrosion resistance of the 356 alloy, 
We do not use an air blast but a moderate draft 
like the suction from a ventilating system. The 
complete cycle is; Solution anneal at 985° F. for 
2 hr., air quench, age 10 hr. at 310° F., then 2 hr. 


Table L— Standard Heat Treatments for 


356 Alloy Castings 


PREATMEN' Lime 


QuENCH 


Water at 
| 1? 150-212° | 
Precipitation 10 al 
171 Stabilization 75 2to4 alt 


Solution 


Computer Frame Casting 


at — 150° F. and 2 hr. at 450 to 465° F. 
that require extreme precision the treatment at 
both 150° F. and 450 to 465° F. may be re 


peated prior to finish machining 


lor parts 


The rate of heating to the stress-relieving tem 
perature and particularly the rate of cooling from 
this temperature must be controlled so as to min 
imize the stress-raising effect of temperature dif 
ferentials. For example, the large 47!-in. long 
computer frame, shown in Fig. 2, increases \ in 
in length when brought up to about 475° F. With 
fast cooling the thin-section side will contract 
much faster to normal length than the heavier 
side. In this instance it is necessary to introduce 
controlled cooling of about 100° F. per hr., by 
use of a cam-controlled pyrometer. 

Section size is important since it determines the 
soaking time needed to insure that all parts of 
the casting are at the same temperature. This 
means that when a 2-hr. treatment is called for 
timing should start after the heaviest section is 
at the temperature specified. This rule also ap 
plies to the subzero treatment. 

Warping and distortion from the standard 
water-quench process are usually straightened 
at the foundry or after delivery of the castings. 
When this is done the casting may “remember 
this treatment and creep back slightly even after 
stabilization. Therefore, it is better to re-heat 
treat using the “air quench” process. The straight 
ening is done at 700 to 800° F., preferably before 
solution treatment. If, however, tolerances are not 
too close, straightening may be done cold, just 
prior to the 310° F. precipitation treatment. 

Occasionally some castings may be finish ma 
chined without having had the proper heat treat- 
ment. With the air quench process it is possible 
to heat treat after finish machining. This, how 
ever, is not recommended as standard practice 
and should be resorted to only in emergencies 


and then requires most careful handling. Se 
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Still in excellent condition after °7 
months. One of three nickel steel pinions 
from the 43” blooming mill of United 


States 


town 1s 


Steel Corporation at Youngs- 
ready for more gruelling work. 
Previous pinion life was 5'% months. 


3,500,000 tons of steel...their output 


Nickel steel pinions excellent after 3 years’ use 
where predecessors averaged 5% months 


WORKING 37 MONTHS without interruption in a 
13” blooming mill, three pinions cast in nickel alloy 
steel produced more than seven times the output 
of previous pinions ... and were still in excellent 
condition. 

This performance ... in a United States Steel 
Corporation plant ... reflects the high level of per- 
formance offered by cast steel containing nickel. 

Producer of the nickel steel pinions, Mackintosh- 
Hemphill Division of E. W. Bliss Company, Pitts- 
burgh, Pa., cast them in a 314% nickel, medium 
carbon steel. Heat treatment developed the follow- 
ing physical properties : 


Keo THE INTERNATIONAL NICKEL COMPANY, INC 
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Tensile Strength psi, min. 
Yield Point, psi 70,000-80,000 
Elongation “% in 2” 25-20 
Reduction of Area, HO-45 
Charpy V-Notch Impact, ft.-lb 20-17 
Hardness, Shore....... 34 


100,000 


The properties of nickel alloys may be controlled 
to meet both fabricating and service demands. So 
when you need a metal for improved performance 
and fewer replacements .. . let’s talk it over. A 
nickel alloy may offer exactly what you want. 

Write for... “List A” of available publications. 
It includes a simple form that makes it easy to out- 
line your problem for our study. 


67 Wall Street 
New York N.Y. 
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ALLOY 


112 
122 
A132 
142 
195 
214 
220 
254 
355 
A355 
356 


NOMINAL ANALYSIS, “% 


Cu S1 Mca NI MN ZN 


7 
10 0.2 
08 12 1.2 25 
hr 
4 15 2 h 
45 12 hr 
3.8 
10 16 hr 
6 15 
13 5 05 12 hr 
13 5 § 08 08 
7 ( 12 hr 


HEAT TREATMENTS, “F 


SOLUTION TREATMENT T4 


12 hr. at 950 (a) 


at 960 (a) 
at 960 (b) 
at 960 (a) 


at 819 


at 989 (a) 


at 1000 / 


a) 


AGING Or STABILIZING 


10 to 14 hr. at 
14 to 18 hr. at 
to 5 hr. at 
‘1 to 3 hr. at 
3 to 6 hr. at 


1 to 3 hr. at 
‘7 to 9 hr. at 
‘3 to 5 hr. at 
18 to 22 hr. at 

3 to 5 hr. at 


310 for T61 
340 for T551 
400 for T61 
650 for T77 
310 for T6 


659 for T2 
440 for 
310 for T6 
440 for T59 
310 for T6 


CovE 


(a) Quenched in water, 150 or hotter 
(b) Cooled in still air 


40 


F— As cast 


T2 
T4 
T5 
T6 
=? 


Annealed only 30 
Solution heat treated only 

Artifically aged only 

Solution heat treated and then artificially aged 
Solution heat treated and then stabilized 20 


< 
30 
€ 20 


Elongation in 2 In 
ond Yield Strenath 
w a 
=) o 


100 


Tensile Strength (T.S 


a 
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High-Temperature Tests on Aluminum Sand Castings— 


(Stabilized 10,000 Hr. at Temperature Before Testing) 
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Croftsman Rotory Power Lawnmowers ore sold exclusively by 


Sears, Roebuck & Co., and are made by Newark Stove Co 

aw Newark, Ohio, a Sears subsidiary. Uniform heat mn ATROMEAT 

d ; 1200 and 300 baths prevents warping of carefully balanced 


blades during heat treatment 


Sears, Roebuck & Co. austempers rotary 
lawnmower blades to 42-50 Rockwell C in 


AEROHEAT 1200 and 300 
heat-treating compounds 


Sears wanted minimum distortion tempered warp-free to 42 to 50 nitrite mixture of high chemical 
when heat treating these blades, so Rockwell C from Arnonmear 1200 at purity, ideal for low-temperature 
they chose the salt bath technique 1550 F, quenching in Arnonest operation, 

For long bath life and simple 300 at 650 bF. Giving a neutral bath Put low-cost, high-control salt 
trouble-free operation as well, they Agrnoneat 1200 contains a built-in bath treating to work for you now 
chose Arroneat 1200 and 300 heat- rectifier to prevent carburizing o1 For full details, or prompt services 
treating compounds. decarburizing the steel. The Arno- from our stall technical experts 

Blades of SAK 1065 steel are aus HEAT 300 bath is a stabilized nitrate- check the coupon below 


— €YANAMID | 
Cyanamid's heat treating compounds include: | | 
| AMERICAN CYANMAMID COMPANY | 
AEROCARB Carburizing Compound METAL CreemICALsS SE | 
AEROCASE Case Hardening Compounds 30 Rockefeller Plazo, New York 20, N. Y | 
AEROHEAT Heat Treating Compounds Send data sheets on 1200 and 
Other products for metal processing include: 
AEROMET Metallurgical Additive 
Metallic Stearates | | 
Surface Active Agents 
Acids and other Heavy Chemicals *Trade-mark | 


in Conoda: North American Cyonamid Limited, Toronto and Montreal 
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= @6© For warp-free heat treating... 
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Bausch & Salutes: 
Robert O. Quinn 


Blue Ribbon Award Winner, AS.M. Metallographic Exhibit 


WINNER for best photomicro 
graph in the Results by Uncon 
4 er ventional Techniques Class 
4 4 can Can Co., Barrington, Ill 


(Deceased, Jan. 23, 1955) 


HIS AWARD-WINNING 
PHOTOMICROGRAPH, 

of Depth of Chemical Attack 
on Different Crystal Faces.’ 


Bausch & Lomb Metallographs help industry boost output and maintain quality 
by providing detailed magnified images—visual or photographic— 
for routine work and advanced research. 


The B&L Research Metallograph is one of a complete line of metallographic equipments. 
It provides ready choice of four different views of the same sample——by bright field, 


dark field, polarized light, or phase contrast—ensuring complete identification. 


Find out how these faster, easier, completely dependable 
analyses can help you save on time and materials. Write for 


Catalog E-240, and for complete expert advisory 
service. No obligation, of course. Bausch & Lomb 
Optical Co., 63804 St. Paul St., Rochester 2, N. Y. 


America’s only complete optical source trom glass to finished product BAUSCH G LOMB 
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I ne FACT that the vear 1956 is both the 
100th anniversary of the birth of E. G 


and the 50th anniversary of the first United 
States electric-are 


heson 
furnace for steelmaking is 
significant. The contributions that were made 
by D1 
graphite and the field of electrothermal phenom 
ena made possible the are furnace elec trodes we 


know today 


Acheson to manufacture of carbon and 


Without carbon for electrodes, there 


would be no electric without car 


arc furnace 
bon's more refined form, graphite, it is question 
able at just what point further development may 
have been retarded 

Actually, the are furnace was conceived in 1880 
by Sir William Siemens when he discovered that 
an are could be used to melt metals in a confined 


space and that it would induce metallurgical re- 


APRIL 


1956 


Arc-furnace steelmaking would be impossible without carbon 
and graphite electrodes. At each stage of advance in furnace design, 
electrodes of the necessary size and quality have been available. (D5, C) 


Fifty Years Progress 


in 


Arc-Furnace Electrodes 


By F. B. OOMARA* 


actions 


A horizontal furnace using an indirect 


are was designed in 1898 by Stassano, in Ror 


for the reduction of iron ore. Paul Heroult first 
applied the direct are principle to produce ferro 
chromium in France in 1899. Early in 1902, the 
first closed-top furnace for the production of steel 
went into operation 

The first furnace in the United States was also 
a Heroult. direct-arc, singh phase three-tonm unit 
operated in duplex with an openhearth. The 
elec trodes used were ¢ arbou cross se 
tion, the first of which were delivered with the 
furnace from France. Presumably more of these 


nonjoinable electrodes were 


imported from 


France, although some were imported from Ger 


* Flectrode 
New York City 


Product Sales National Carbon Co 


SI 


~ 


many and Sweden during those early days. There 
were $0 many difficulties both with quality and 
delayed deliveries that it became imperative to 
develop a dependable American source. 

Fortunately even though the requirements of 
the infant arc furnace were not anticipated, elec 
trodes of the necessary size and properties were 
already being produced in America by the flour- 
ishing carbon business. In 1906, National Carbon 
Co. was producing carbon electrodes as large as 
$ in. in diameter and 48 in. long, made of fine- 
grained petroleum-coke material, and Acheson 
had already developed a method of joining elec 
trodes to reduce stub loss and allow continuous 
furnace operation 

Manufacture of carbon products did not be 
come commercially important until 1867 when 
the first practical dynamo was construc ted, even 
though it was 1800 when Sir Humphrey Davy 
first made an electric spark jump between two 
rods of charcoal. Almost coincidental with Davy s 
demonstration was the discovery of Cruickshank 
that an electric current breaks down common 
salt into sodium and chlorine. Only minor (and 
for the most part, unsuccessful) efforts were 
made to utilize this new knowledge for several 
years because of the limitations of the voltaic pile 
battery, then the only known source of power. 

In 1831 Michael Faraday discovered the prin 
ciples of electrical induction, permitting the con- 
version of mechanical work into electricity, A 
short time thereafter, Pincinotti, Siemens, Wheat 
stone, Gramme and others began the develop- 
ment of the dynamo 

The first significant step in carbon develop 
ment, after Davy’s first use of charcoal as elec- 
trode material, came in 1846 when Staite and 
Edwards patented a process for making carbon 
electrodes from pulverized coke and sugar. The 
mixture was molded under high pressure and the 
shaped mass baked at white heat. The electrodes 
were then dipped in a concentrated sugar solu 
tion on the assumption that the sugar would 
enter the pores and make the mass denser after 
a second baking. This was, without doubt, the 
first attempt to impregnate carbon to improve its 
physical properties. 

Lenolt went a step further in the same year 
His prepared carbon consisted of two parts of 
retort carbon, two parts of wood charcoal and 
one part liquid tar. The materials were worked 
into a paste, kneaded, molded, pressed, covered 
with sugar syrup and subjected to a high temper- 
ature for 30 hr. or more, Lenolt also tried, but 
with limited success, to purify carbons by immer 
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sion in acids before baking The acid treatment 
must have looked promising at the time because 
others continued the experiment, 

By 1557 attempts were being made to purify 
electrodes by immersion in fused caustic soda or 
potash in the hope that the silica in the carbon 
might thus change to soluble silicates. After 
fusing, the electrodes were steeped in hot water 
and exposed to a current of chlorine gas in a 
porcelain tube. It was supposed that the various 
earths not affected by the soda or potash would 
be converted into volatile or soluble chlorides 
and a purer carbon would be produced 

At about this time the idea was conceived of 
making carbons of a mixture of lampblack, ben 
zene and turpentine. This mass was kneaded, 
pressed and baked to produce a porous coke, 
since the benzene and turpentine volatilized dur- 
ing the baking. The porous product was then 
saturated with resins and rebaked in an attempt 
to increase the density, 

Ironically, the “science” of making carbon 
electrodes was quite far advanced before anyone 
became concerned with the more logical ap- 
proach of purifying the basic ingredients from 
which the shape was formed rather than attempt- 
ing the complicated alchemy of changing or re- 
moving impurities from the finished piece. 

Calcining of raw materials began with the 
heating of mixtures of resins, pitch and oils in 
closed vessels. The volatile products were con- 
densed and collected for re-use. The carbon left 


over after the decomposition was pulverized and 
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mixed with lampblac k 


produc fs 


the condensed volatile 
The 
was kneaded, molded in steel molds un 
cle ! hvdraulic pressure and baked 1 he elec trodes 
were considered superior to others in commercial 
use at the time 


were used as binding material. 


mixture 


From a commercial standpoint, the most con 
spi Hous sStccess nh produc mg carbon was 


tained in a carbon mixture 


a patent covering 
consisting of 15 parts of very pure, finely pulver 
ized coke, 5 parts of caleined lampblack, and 7 
to S parts of sugar syrup. The powders were 
moistened either with syrups, gums, gelatine, or 
with fixed oils thickened with resins 


paste 


to form a 
sufficiently plastic and consistent to be 
forced at about 100 atmospheres into cylindrical 
rods through a drawplate at the bottom of a 
powerful press. The rods were piled into retorts 
and baked at a high temperature to produce 
the first extruded electrodes. 

Charles F. Brush, who later became associated 
with National Carbon Co., entered the field of 
practical and commercial electricity in 1876 with 
his version of the dynamo and a carbon-are lamp 
in which the are was controlled by current. The 
carbons Brush used in his first demonstration 
were sawed out of gas retort carbon, but very 
shortly he. in collaboration with W. H. Lawrence 
his plant superintendent, used raw petroleum 
coke by pulverizing it, mixing it with a binder 
and molding to shape. Difficulties with densities 
led them to the invention of the process for cal 
cining coke. Added to this important develop 
ment was the invention of a hydraulic press 
which was the forerunner of those used today. 

The uses of electrodes were becoming suffi- 
ciently broad to warrant the organization of 
companies devoted to their exclusive manufac 
ture. The Cleveland Carbon Co. was formed by 
1SS4 
Their importance to the industry is memorialized 
in the Crouse-Tremaine Works of National Car 
bon Co., Fostoria, Ohio. The Bolton Carbon Co. 


had been formed to help satisfy the demands for 


two partners, Crouse and Tremaine, in 


lighting carbons, and W. H. Lawrence, who was 
associated with the Brush Electric Co., bought 
an interest in Bolton in 1886. While contribut- 
ing immensely td the science and practice of 
carbon technology, these men at the same time 
found their mutual efforts and interests so sim- 
ilar that a business association was formed that 
emerged in 1886 as National Carbon Co. Inc., in 
Cleveland, with Lawrence as its first president. 

While the manufacture of are carbons, battery 
plates and electrodes was adding important 
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The Largest Shipment of Furnace 
klectrodes Ever Made, More Than 
1,000,000 Lb, Was Carried by Barge 
From Columbia 


to ¢ hicago 


knowledge to carbon chemistry and improved 


methods of manufacture, the development of the 


electric furnace gained headway as soon as the 


power problem was solved. Twelve years after 


the first dynamo was built, Siemens patented 
both his horizontal and vertical types of electric 


are furnace and, in ISSO, Heroult produced the 


first of the many types of electric furnaces to 


bear his name. In the same year Hall invented 


his process for producing aluminum, antedating 
Heroult slightly 


One of Acheson's most outstanding accomplish 


ments was the development of an electric re 


sistance furnace in which materials could be 


processed for making the new abrasive, Carbor 
which he had synthesized in 1891. He 
also was thinking in terms of 


manufactured 


graphite, and in 1897 built the first graphitizing 


furnace in the world 


The opportunity to begin graphitizing opera 


tions was provided by H. Y. Castner, who ap 


proached Acheson to graphitize carbon anode: 
pure hased from the Washington Carbon Co. The 


first load of oval anodes, 14 1D in. in sive 


was delivered for graphitizing in May S97. ‘The 


graphitizing furnace was 16 ft. long between 


heads. The first charge consisted of 2905 carbons 


weighing 2300 Ib., which were piled crosswise 


in order to keep the resistance of the furnace 


high. The carbons were stacked as solidly as por 


sible, in view of their shape, in a single pile 1 ft 


high between the two furnace heads, and a 2-in 


laver of powdered coke was placed around the 


= 
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Llectric Resistance Furnace 
for Graphitizing Electrodes 


Electrodes Ready for Shipment 
Krom National Carbon Co, plant 


Tapping Ferrosilicon Submerged- 
Are Electric Furnace Courtesy 
Pittsburgh Lectromelt Furnace Corp.) 
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pile to prevent contact between the carbon and 
the Carborundum mixture which surrounded the 
whole load. Power was applied on June 7, 1897, 
and the run continued at 7800 amp. The end of 
the run was determined by guesswork. Before the 
end of that year, 142,500 Ib. of electrodes had 
been graphitized 

Dr. Acheson had secured many patents on his 
‘purified carbon” (manufactured graphite) be 
tween 1895 and 1899, and about 1900 started the 
manufacture of joinable electrodes. Prior to that 
date the working evcle of the electric-arc furnace 
was short, erratic and not too satisfactory because 
the electrodes could not be joined to produce a 
continuous column: this would be considered an 
impossible limitation today. In addition, Acheson 
was very concerned about the stub loss in elec 
trode use because they were nonjoinable. Several 
methods of joining were tried, such as dowelling 
A nat 


ural sequence was threading the ends so that one 


and dovetailing, but none was satisfactory 


end of the electrode carried a male thread and 
the other a female thread. The threads on carbon 
electrodes were molded because of the difficulties 
of machining, but the softer graphite could be 
machined 

Shortly after the turn of the century Acheson 
again improved the method of joining by the use 
of threaded sockets and a separate threaded con 
necting pin. The only modification since that 
development was the tapered electrode joint 
introduced some years avo which has become 
the standard in the United States for practically 
all graphite electrodes used in open-are furnaces 

World War | propelled a rapid expansion of 
the electric 


manufacturers kept pace During the War yours 


furnace industry and the electrode 


National Carbon and Acheson Graphite worked 
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together in producing graphite electrodes up to 
14 in Although the quality at that 


time was considered satisfactory it would hardly 


diameter 


satisfy the high standards required today 

National Carbon Co., Inc., became a subsidiary 
of Union Carbide and Carbon ¢ orp, in IYI7, and 
the Acheson Graphite interests were acquired by 
the ¢ orporation in 19258 

The demand for larger and larger electrodes 
which began practically at the moment the first 
clectric-are furnace was put in operation, always 
has been satisfied. Thirty-inch diameter carbon 
1926, the 35-in 


diameter followed in 1927 and the 40-in. diameter 


electrodes were first made in 


in 1930. Currently they are being made in 45-in. 
diameter, with much larger diameters in the plan 
ning stave 

The war experience of 1914 to LOTS in making 
12-in. and I4-in, graphite electrodes was used to 
advantage when the demands of the industry 
made it necessary to produce a 16-in diameter 
The lS-in, diameter was first made in 1930, but it 
was not until 1937 that the 20-in. was needed 
Graphite electrodes are at present being rmvac up 
to 45 in, diameter and 110 in. long 

The submerged-are furnace, in reality, cradled 
much of the early are-furnace development, and 
at the same time it was the laboratory for ele« 
trode research before the electric steel furnace 
came into its own. The submerged-are furnace 
used in the produc tion of so many different mate 
rials, imposes special conditions that are not 
found ith the ste cl furnace Millions ol pounds ol 
electrodes are used each vear in submerged-are 
furnaces. Generally these are large-diameter coal 
carbon electrodes 

Here again, we must look backward in ordes 


to keep the perspective in full focus Major 


Ring Type Gas Baking Fur 


nace for Large Electrodes 
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‘Turner Morehead and Thomas L. Willson organ 
ized the Willson Aluminum Co. and built a small 
plant near Morehead’s idle cotton mill at Spray, 
N.C. There in 1892, after many failures to make 
aluminum from its oxide in the intense heat of the 
new electric furnace, a grayish, crystalline sub 
stance emerged and the furnaceman attempted 
to quench it with water, Volumes of gas rewarded 
his efforts, for the gray material was caleium car- 
hide and the gas was acetylene Today the sub 
merged-are furnace smelting of calcium carbide 
for acetylene production is a major industry, re- 
sponsible for most of the acetylene gas used in 
welding, cutting and surfacing, in the synthesis 
of vinyl and rubber plastics and acetic acid. Its 
possible future uses challenge the imagination. 

Klemental phosphorus is produced in the sub 
merged-are furnace, it never is found by itself in 
nature. Two generations ago, the entire world’s 
production of elemental phosphorus did not ex 
ceed 400 tons. Today, this country uses ten times 
that amount for safety matches alone—a dim 
flicker in the light of an industry which is contin 
ually expanding to meet the development of new 
processes and applications, 

Unlike some earlier, easier victories over alter 
nate methods of manufacture, the electric-arc 
furnace competed vigorously with the blast fur 
nace production of phosphorus for 27 years 
(1910 to 1937) before establishing the clear-cut 
advantage it holds today in this field. Used in vast 
quantities for foods, medicines, detergents and 
fertilizers, electric-furnace phosphorus has come 
a long way from the days of the “strike-anywhere” 
match, and more new uses are in view. 

Since the carly 1900's one of the largest single 
users of coal-carbon electrodes has been the ferro 
alloy industry, Such alloys are best made in sub 
merged-are electric furnaces because they usually 
are found in nature as oxides and the better 
grades must be reduced at the extremely high 
temperatures economically attained only in the 
clectric-are furnace. Large coal-carbon electrodes 
are generally used. The temperature inside an 


electric ferro alloy furnace is tremendous al 
miniature hell inside a steel shell, In the larger 


furnaces there may be more than 25 sq.ft. of clee 


trode surface delivering power at are tempera 
tures of F. 


The phy sical and mechanical properties of vari 


ous types of carbon vary over an amazingly broad 
range. For example, the electrical conductivity of 
different carbon products differs by a factor of 
100, mechanical strength by a factor of 7, and 
heat conductivity by a factor of 30, These wide 
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variations had been the despair of every investi 
gator who worked in this field, yet it is quite 
probable that they explain why carbon has been 
so versatile. In graphite electrodes high electrical 
and heat conductivities and low thermal expan 
sion are necessary in order that they may with 
stand the thermal stresses set up by a 45,000-amp 
are at the electrode tip 

Four main factors determine the final propes 


kind of 


the amount and kind 


ties of every carbon product (a) the 
carbon base material, (b) 
of binder, (« the compacting pressure and 
(d) the firing temperature, Of these four, the 
most important are the kind of carbon base mate- 
rial and the final firing temperature 

Petroleum coke, a byproduct in the distillation 
of petroleum during gasoline manufacture, is the 
primary ingredient of articles to be graphitized 
Coal (anthracite and metallurgical coke) is the 
( oal 
tar pitch, obtained from the distillation of cok« 


oven tar, acts as a bond to hold together cithes 


primary ingredient for carbon products 


the coke or coal particles. 

In general, all carbon products are formed by 
incorporating a binder with some kind of carbon 
aggregate to form a plastic mass which can either 
be extruded or molded. It is then fired at a high 
temperature to coke the binder and render the 
mass infusible. The binder must be a substance 
which is capable of leaving a carbon residue 
when decomposed by heat. The amount of this 
residue called bond carbon, determines to a 
great extent the properties of the product. kor 
example, a sugar solution might be used as a 
binder (as, indeed it was in earlier days); how 
ever, it would be ineffective since the carbon resi 
due of decomposed sugar amounts to only 10% of 
the weight of the sugar. 

Three types of heat treatment are basic in every 
clectrode plant. Calcining, the first of these pre 
shrinks the carbon materials before they are 
bonded together. This is necessary because most 
carbon materials undergo volume shrinkage of 
the order of 25 to 35% when heated to a tempera 
ture of 2550° F 

The second heat treatment is known as gas bak 
ing. In this operation the binder is decomposed 
by heat, leaving a carbon residue which acts as a 
bond to hold the particles together. The final tem 
peratures of this heat treatment in the electrode 
plants range from about 1470 to 1830° F. Slightly 
more than half of all carbon made is finished at 
these temperatures, At this stage there is consid- 
erable similarity between all types of carbon, it 


respective of the raw materials employed. 
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Pypic al Carbon and Graphite Llectrodes 


New Connecting Pin Contains a Reser 


tow Filled W ith 


Out in Service 


The third treatment, for which Dr. Acheson 
takes the pre- 
viously fired products to temperatures in excess 
of 4700° FF. It is this heat treatment 


coined the term “graphitization 


which 


develops to the highest degree the desirable prop 


erties of carbon for open-are furnaces. Elec- 
trical conductivity of a petroleum coke product is 
increased fivefold and thermal conductivity is 
increased twentyfold, Before graphitization, the 
carbon will take the edge off any cutting tool 
after graphitization, it can be machined with ease 
with ordinary toolsteels 

The contrast in the behavior of carbon prod 
ucts made from different materials is of basic 
importance to a full understanding of car 
bon. This was only one of the early steps in the 
constantly increasing tempo of research findings 
which were initiated by National Carbon Co 
when it established, in 1902, the first industrial 
reese arch 


research laboratory in the nation. A new 


laboratories center” is opening this spring. The 
new laboratories will engage in basic, exploratory 
work on solid-state pliy sics in the broad, abstract 
sense as well as the practical investigation and 
design of materials to meet future requirements 
of industry. These studies will broaden the exist 


ing facilities which cover fundamental physical 
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Pitch Which Flows 
and Lao ks the 


Joint 


studies of 


graphite electrodes, their raw materials and their 


and plivsiochemical carbon and 


possible modifications 
bilty-five 


been devoted to the 


years of research study have now 
COMpos construction 
characteristics, production and behavior of car 
bon in its many physical forms, under all sorts of 
conditions. The re quirements ol as the 


moderator in the enormous piles for producing 
plutonium for the atomic energy process re-em 
phasized the importance of its nuclear structure 
and properties, as well as its crystalline structurs 
and chemical and physic al characteristic 
basic nature of these determinations re quire dl use 


of X-ray and electron diffraction and other hight, 
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specialized instruments and techniques of a clas- 
sified character — all aimed at increasing the fun- 
damental knowledge of the element carbon and 
its applications 

The most important aspect of electrode manu- 
facture is quality control, which requires constant 
and minute inspection at every step in raw mate- 
rial selection and preparation, through each man- 
ufacturing operation so that each electrode has 
built-in characteristics that are uniform year in 
and year out. Control for short periods is easy; 
control of quality from one year to the next is 
most difficult of attainment and requires many 
years of experience, 

To assure high and uniform quality, National 
Carbon Co. “makes” many of its own raw mate- 
rials. The components of modern electrodes are 
as many and varied as a contrary mother nature 
can make them. Before use the ingredients must 
be converted to a specific high standard of quality 
by refining and processing. The finished raw 
materials then are put through a complicated 
procedure of mixing, blending, calcining, crush 
ing, screening, milling, molding, extruding, bak 
ing and graphitizing. Extreme care is exercised 
throughout to assure a uniform product. 

One example of quality control is in the ma 
chining of graphite electrodes with tapered jomnts 
where the threaded dimensions must be held to 
close tolerances so that the assembled jount will 
be as similar to the electrode body as possible 
It is essential that the nipple and sockets be well 
mated to insure adequate strength and maximum 
electrical conductivity. Some years ago studies 
disclosed that tapered graphite connecting pins 
or nipples smaller in diameter and shorter than 
those previously used would make better elec 
trode joints with higher electrical conductivity 
and better strength, Furthermore, the small joints 
are less expensive and are conducive to lower 
production costs per ton of steel, Conversion to 
the smaller type of connecting pin is now going 
forward rapidly 

A more recent development is National Carbon 
new pitch reservoir, connecting pin (U.S 


Patent No, 2735705) which keeps electrode joints 
tight. Identical with standard, tapered graphite 
nipples in Size shape tolerances composition 
and quality, this new nipple design is distin 
guished by the pitch-filled reservoirs near each 
end of the threaded portion. As the connecting 
pin becomes hot, the pitch flows from the reser 
voir into the threaded section of the joint where 
it cokes out, cementing and locking the threads 
of the nipple and socket together. This action o« 
curs at temperatures well within the range of the 
operating column. No application of cement or 
dowels is required. This type of connecting pin 
is highly effective in eliminating collar and nip 
ple loss at the are end of the electrode, and in 
creases furnace efficiency. 

The electric-are furnace for steel has now been 
with us for 50 years. During the early years prog 
ress was slow because a deep and firm foundation 
of proven performance was being built. In more 
recent years progress has been rapid and tor some 
time now the electric-furnace steel industry has 
been enjoying a state of dynamic growth. Who 
can say what lies ahead? Will it be a further ex 
pansion into carbon steel production? Will it 
be a growth in the size of the furnace, with large: 
and larger electrodes? Will the future furnace 
have 6, 9 or 12 electrodes; multiple phase, ultra 
high-frequency power supply; a fixed mast and 
roof with interchangeable shells? Will it be hes 
metically sealed with controlled atmospheres and 
charged, regulated and controlled by a punched 
card system? Or will the entire concept of elec 
trothermal science undergo radical changes? 

Such things are conjectures, but we know that 
on the 50th anniversary of the first U.S. electric 
arc furnace for steelmaking, the continued ex 
ploitation of the inherent advantages of the elec 
tric-are furnace and continued development and 
improvement of its design will further promote 
the phenomenal expansion of its applications. We 
know also that whatever the future demands are 
the electrode manufacturer will be ready, as in 
the past, to provide exactly the proper electrode 


to do the job at hand S 


Bibliography 


“Carbon and Graphite Ele« 
trodes”, by C. G, Olinger, Journal 
of Electrochemical Society, Vol. 99, 
No. 3, March 1952 

“Carbon and Graphite Electrodes 
Evaluated for Use in Ferro-Alloy 
Furnaces’, by R. S. Hogue, R. L 
Westlake and G. M. Moga, Journal LL. 


SS 


of Metals, December 1954 
“Carbon in the Engineering and 
Metallurgical Industries”, by V.S 
Kingswood, Metallurgia, Vol. 48 
Angust to December 1953 
“Industrial Carbon”, by Charles T. ]. Ess, ron and Steel Engineer 
Mantell, Published by D. Van 


Nostrand Co New York 1947 

Carbon and sraphite News, Pub 
lished by National Carbon Co 
Division of Union Carbide and 
Carbon Corp 


The Modern Are Furnace”, by 


February 1944. 


METAL PROGRESS 


ie 
whe 
5 
ne 
4 
: 


for Service 


New Thermocouple 


Reducing Atmospheres 


1/7 
W.. N exposed to reducing atmospheres 


at elevated) temperatures, most thermocouple 
materials deteriorate from the corrosive attack of 
the gases. As they deteriorate the thermal emt 
venerated ata specific temperature decreases and 
indicates a lower instrument reading. If such a 
couple is used for control, the furnace will over 
heat and may even burn out 


Because reducing atmospheres have become 


Relation of Thermal Emf. and Te mperature 
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By CHARLES L. GUETTEL* 


Two new thermocouple alloys are more resistant to the 
corrosive attack of reducing gas and retain thermal emf. stability 
longer than conventional base-metal thermocouples. (S 16, SG-a) 


very popular in heat treating, most furnace opel 


ators carefully check protection tubes to prevent 
exposure to the furnace gases, and require that 
the control thermocouple be calibrated frequent 
ly and regularly. Unfortunately, protection tubes 
can fail and at high temperatures deterioration 
can be so rapid that a charge may be overheated 
and ruined between calibrations 
At Driver-Harris Co. a number of combinations 
of alloys have been investigated to find a pais 
that would not only be stable in reducing 
atmospheres, but would also have sufficient 
thermal emf. sensitivity for the close tempera 
ture control now required in heat treating 
The thermocouple t that has been developed 
satisfies both these requirements, In addition 
if after prolonged exposure to attack, it 
should drift off calibration, the thermal ent 
generated would increase slightly and would 
cause only a small drop in the ratiure 
of the furnace 
The nominal compositions of the new 
alloys, designated No, 242 and 33 are 


Positive Leo NEGATIM 


242) 


( O.10% 
Si Loo 
Cr 20.00 

Ch 

Ni Bal Bal 


* Manager ol Labor tories Driver Harris 


Harrison N | 
tUS. Patent 2,691,690, Oct. 12, 1954 
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Although the thermal emf response is some 
what lower than that of other base-metal ther- 
mocouples, its sensitivity (my. per degree) is 
equivalent in the higher temperature range for 
which it is designed. A comparison of the rela 
tion of emf. and temperature for the 242-35 thes 
mocouple and other commercial thermocouple 
combinations is shown in the graph 

‘To determine the relative stability of the alloys 
when used in a reducing atmosphere, represent 
ative thermocouples of the new type were ex 
posed ina furnace at 1750° b adjacent to a con 
ventional base-metal couple 

A flowing gas atmosphere was passed continu 
Nominal 
composition of the gas was 16% HI 10% CO). 54 


14 CH, and the balance nitrogen. A tem 


ously over the bare thermocouples 


Metallurgical Laboratory Manual 


Reviewed by J. SHORTSLEEV E* 


A, rmioucn the value of experimental re 


sults obtained in metallurgical research depends 


to a great extent upon the quality of the metal 
or alloy specimens employed, no single text or 
laboratory manual has been available which 
deals solely with the equipment and experimental 
techniques used to prepare laboratory samples of 
the requisite (quality. It has usually been neces 
sary for the research metallurgist to develop 
laboratory techniques for melting, working and 
heat treating metal samples using information 
that is scattered rather widely throughout the 
technical literature. 

In “Procedures in Experimental Metallurgy’, 
Seybolt and Burke have provided the metallu 
gical technician with a very clear and concise 

*Metals Research Laboratory, Electro Metallurgi- 
eal Co., Niagara Falls, N.Y 
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perature of 1750" F 


dition which is known to accelerate green rot 


was chosen to simulate a con 


attack on nickel-chromium alloys in a reducing 
atmosphere. After approximately 200 hr. expo 
drift in emf. of the 242-33. thermo 
couples was In a positive direction amounting to 
only 0.01 to 0.13 my. The drift of the comparison 


coupl 


sure. the 


was negative and ranged from 7.54 to 
7.92 my. for the same conditions 

Most thermocouples are stable in clean oxidiz 
ing atmosphere s and can be used for long p riod 
with little deterioration. One major change in the 
new thermo¢ ouple is the increased) chromium 
content (20% compared to 10% in the conventional 
base metal) which also prov ides greater re 


sistance to oxidation and longer life in oxidizing 


atmosphere 


Procepunes IN EXPERIMENTAL 
by A. U. Seybolt and 
J. KE. Burke, John Wiley & Sons 
Inc., New York, 340 p., 1953 $7.00 


description of the laboratory procedures and 
equipment now used in metals research labora 
tories for the preparation of metal samples, ex 
tending from the selection of the raw materials 
to the final heat treatment of the fabricated prod 
ucts. Without going into complicated detail, the 
authors describe laboratory methods of obtaining 
measuring and controlling desired temperatures; 
the elements of vacuum systems and the use of 
controlled atmospheres; and laboratory equip 
ment and techniques used for melting, heat treat 
Additional 


discussion is devoted to the techniques ot powder 


ing and fabricating metal samples 


metallurgy; the methods used in preparing high 
purity metals such as thermal decomposition of 
metal halides and clectrodeposition and the 
methods of preparing metal single crystals 


Numerous simplified diagrams are presented 
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blectron Microscope 
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RCA 


Stand 
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Victor 


are quipme 
rator Courtesy 


\ 
throughout the book to illustrate the basic con 
cepts of the tee Vanvicqune s under consideration, such 
as the elements of induction heating, thermocou 
pl circuits, potentiometri and millivoltmeter 
type temperature controllers and the salient fea 


on-ofl 


devices for automatic temperature control 


tures of two position ancl antic Ipating 


Considering the current interest of the metal 
lurgical world in reactive metals and the in 
creased cmphasis on vacuum melting, the ¢ haptes 
dealing with the technology of vacuum systems 
should find a great deal of application The ele 
ments of a vacuum system are discussed at length 


lucing Vactitttn 


pumps, measuring devices 
valves and seals, and examples are given of the 
procedure employed for computing and cle Sich 
my systems The metallurgist who has 
spent many trying hours attempting to locate 
leaks in Vacuum systems will immediately recog 
nize the value of the helpful hints that are given 
on leak hunting 

An example of the simplicity of the book is 
found in the section dealing with the rolling of 
metal sheet. With no reference to plasticity 
theory, is pointed out that the maximum 
obtainable reduction per pass is related to diam 
eter of the work rolls, power available, the libri 
cation ¢ mplove d and method of feeding the stock 
\n approximate formula is presented which re 
lates the work expended during rolling to the 
volume of the metal deformed, the average yield 
strength of the metal, and the original and final 
thickness of the metal strip. As a rule of thumb 
a ratio of 500 to 1 is given as an approximate 


value relating the diameter of the 


work roll to 
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the minimum obtainable thickness of sheet 


A number of very useful tables are tneluded 
which should save the research technician many 
hours of searching through handbooks 
trial catalogs kon example a table is 
pres nted indicating the commercial avathability 
It the 


form in which the metals are available, the purity 


ol metals for laboratory 


and, where possible, the principal 
The commercial suppliers of metal powders are 
also tabulated and the available mesh size and 
Other tables list the mani 


te rature of various thermos 


purity are indicated 


materials and furnace heating clements: sag 
gested temperature ranges for hot working vari 
metals and alloys thie commercial 
prope rties and prin ipral laboratory applic 
of a variety of refractories: and the und 
COMIC ial ol available ‘ 

The authors have 


ina very bight and readable 
provided the metallurgical technician 
with basic instructions in the selection and oper 
ation of laboratory equipment. The book is prea 
ticularly timely because of the current trend for 
al stuclent: uch a pli icists and 
physical chemists who are wot fanniliar with the 
ton of metallurgical research to 


their talents to metallurgy 


becoming increasingly advantageous 


ty 
personnel with limited technical training to met 
allurgical research. In the areas where this i 
required the book by Seybolt and Burke onay 
well become an essential part of the technician 
training and will, most likely, become a broads 


accept d laboratory manual o 
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—— Radioactive Strontium From H-Bombs: 


T the outset and on the basis of extensive world- 

wide research, it is possible to say unequiv 
ocably that the nuclear weapons tests as carried out 
at the present time do not constitute a health hazard 
to the human population in so far as radiostrontium 
is concerned——and it is believed with good reason 
that it is likely to be the most important of the ra 
dioactivities produced. Since radiostrontium Sr®” is 
assimilated in the bones it constitutes essentially no 
genetic hazard, because its radiations do not reach 
the reproductive organs 

| Radioactive fallout depends not only on the 
type of bomb but also on the position of the explo 
sion, whether it is in the air, on a ground surface, 
or under the sea. Most of the fallout from surface 
bursts occurs within a few thousand square miles 
close to the site.| The principal radioactivities from 
nuclear weapons are produced within themselves, 
and not in the air or other environment 

All nuclear weapons produce atomic clouds which 
rise to heights dependent upon the energy released, 
and the clouds from the megaton or high-yield class 
of weapons rise rapidly to the stratosphere — a part 
essentially isolated from the troposphere, the lower 
layer in which we live and where all of our normal 
winds and storms occur. The smaller kiloton or low 
yield weapons produce clouds which stop near the 
tropopause —the imaginary boundary between the 
stratosphere and troposphere 

In the troposphere, where rain occurs, any pat 
ticulate matter will be washed down in a few days 
or weeks, For example, 0.10 in, of ordinary rainfall 
will wash the air clean. Even though some radio 
active particles may make two or three trips around 
the earth in a given latitude before being washed 
out, their lifetime in the atmosphere will be short 

This is in very sharp contrast to the material 
placed in the stratosphere by megaton weapons 
This appears to stay there for an average of 10 
years. When the fallout does finally find its way 
down into the troposphere where the rain and 
snow wash it out, the precipitation is relatively uni 
form over the entire globe 

The most important of this fallout (roughly halt 
of that reaching and lingering in the stratosphere ) 
is Sr’ —— for many reasons: First, it is chemically 
similar to calcium, and bone is principally calcium 
phosphate. Sr*’ will follow calcium into the body. 
Second, Sr’”’ has a long lifetime 28 years half 
life, 40 years average — and thus a persistent effect 
Third, because of its bone-seeking property it stays 
in the body a long time (and its radiation, if above 

*Verbatim extracts from address on “The Radioactive 
Fallout and Radioactive Strontium” by AEC. Commis 
ioner Willard F. Libby at Northwestern University, Jan. 1° 
1956. See also extracts from another of Dr. Libby's ad 
dresses printed in Metal Progress, Oct, 19 p. 140, on the 


genetic effects of atom bombs. Matter in brackets represent 
the Editor's phraseolog 
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a safe level, Causes an observable im rease ol bone 
tumors). Fourth, probability of ingestion through 
food like milk and cheese can be high. Fifth. about 
4 or 5° of all fissioning atoms yield this isotope 

The average square foot of the earth has about 
20 g. of calcium available for plant metabolism in 
the top 2.5 in. This top soil should not contain 
more radiostrontium than would correspond to ten 
times the permissible concentration in the human 
body. To reach this level 11,000 meyatons of fission 
energy would actually have to be released, although 
ten times this much (as I will indicate later) would 
be necessary before a man in such an environment 
would accumulate a maximum concentration where 
statistically observable evidence of bone tumor 
should appear. These figures are very far in excess 
of the total energy released to date 

| What happens to the reaching the strato 
sphere?| A slow leakage through the tropopause 
into the troposphere occurs at the rate of about 
10°7 per year. Measurements on a worldwide basis 
all show that Sr” fallout carried down by rain ov 
curs all over the world at similar rates, approxi 
mately 1.5 millicuries per square mile per year. This 
very slow process is fortunate, Sr’ coming down in 
raindrops or in the fine morning mists is left behind 
on the foliage and the soil. (Run-off to rivers and 
lakes is nearly pure.) That fraction of it which falls 
on plant leaves has a good chance of being absorbed 
directly into the plant. Thus, the Sr’ in alfalfa 
and other crops is appreciably higher than the soil 
on which they grew 

Some of this Sr’’ absorbed by forage crops cat 
ries through to milk. The calcium in milk and cheese 
is roughly one-fifth to one-tenth as radioactive with 
radiostrontium as the grass the animals eat. Fur 
thermore, the calcium taken up from the soil into 
the plant has only half the Sr’ that the calcium 
in the soil has. These two results protect: humans 
since milk and cheese are the prin ipal sources of 
calcium in their diet. The Sr’ content of human 
bodies ts, therefore, the lowest of all animals and is 
lower than the average soil and foliage by tenfold 

World-wide evidence about fallout and recent 
studies of the maximum permissible concentration 
of Sr’? in humans, indicates that the hazard from 
the present rate of testing nuclear weapons is in 
significant. A total of 11,000 megatons of TN’ 
equivalent of fission would just yield a Sr°’ content 
in humans equal to the maximum permissible con 
centration (1 M.PLC., the amount considered safe) 
\t less than 10 M.P.C., or below 110,000 megatons 
energy equivalent of fission, statistically observable 
incidence of bone tumor should not appear. At 30 
to 40 M.P.C., or 330,000 to 440,000 megatons, the 
likelihood of untoward effects would be appreciable 
Even the lowest figure-—-11,000 megatons —is very 
far in excess of the total energy released to date 
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Chromate Conversion Coatings 


for Copper Alloys 


a protective mirror-bright finish on copper and most of its alloys. 


A new series of balanced chromate solutions will produce 


By R. STRICKLEN and E. L. GABEL* 


Chromium can be plated directly to these coatings without 


nis Rn alloys tarnish slowly in air and 


since they are often used for decorative applica 
tions, the problem of obtaining a bright finish and 
maintaining it during stockroom or shelf life and 
in service is of major concern to many manufac 
turers. Buffing, or some other mechanical polish 
ing method, is often used to obtain the necessary 
brightness but is relatively expensive and some 
times impossible for complex parts. 

Much more widely used for brightening copper 
alloys is the sulphuric-nitric acid dip, The compo 
sition of the solution varies from plant to plant 
but a typical bath contains 60% concentrated 
sulphuric acid, 25% concentrated nitric acid and 
Atte: dip 
then 


rinsed na sodium cy anide solution to remove any 


0.24% concentrated hydrochloric acid 


ping, the parts are rinsed in cold water 


acid stains, rinsed again in water and dried. The 
acid must be removed completely before Hrrhtnier 
sion in the cyanide; otherwise, deadly hydro 
evanic gas may form 

The disadvantages of this type of bath other 
than the possible evolution of corrosive and poi 
sonous fumes are that it has a relatively short 
life and often requires ¢ ooling because of the heat 
of reaction. The metal so treated is not always 
uniformly bright and the surface is quite active 
and tarnishes readily after rinsing 

\ patented chemical polishing bath which gives 
more uniform results contains nitric. acetic and 


phosphoric acids. However, it does have some of 
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an intermediate layer of nickel. (L. 14, Cu) 


evolution of polsonous 


the same disadvantages 
and corrosive fumes, short bath life and a reac 
tive surface on the brightened copper 

Chromic acid or dichromate baths have also 
been used in pickling copper alloys and have 
overcome some of these difficulties. Fumes are 
eliminated and operating temperatures are not 
as critical, However, the surface obtained is usu 
ally crystalline and semibright, rather than mit 
ror-bright 

Recently 


veloped anew series of chromate matures whose 


Allied Research Products. Ine. de 


compositions are balanced so that they provide 
more uniform results and longer bath life and 
eliminate the need for separate control of indi 
One of these, called Iridite 


is a solution in which copper and most 


vidual constituents 
No. 7 
of its alloys can be chemically polished to mirror 
brightin ss and the surface will resist tarnishing 
Another 


plated directly on the brightened surface with 


advantage is that chromium may be 


out an intermediate nickel plate 
of the 
with the type of treatment, its thickness 


The protective value coating will vary 


and with 
the alloy to which it is appli d. For es uniple iti 
salt spray exposure of brass parts, the corrosion 
resistance increases with the zine content of the 
instance, brass guides in 


alloy In wave 


electri equipment at a waterfront location 


showed no tarnishing after more than six months’ 


Baltimore, Mad 


*Allied Research Products, Ine 
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Conversion Coating on Copper-Plated Lamp 
shade and Electrical Connectors Increases 
Corrosion Resistance and Prolongs Shelf Life 


exposure, The mechanism of protection is be- 
lieved to be the same as for other metals on 
which chromate conversion coatings are applied, 
namely, a gel-like nonporous film which retains 
soluble hexavalent chromium as an inhibitor. 
The coatings generally exhibit low electrical 
resistance, Where contact resistance or solder- 
ability is critical, a compromise on the degree 
of protection may be necessary and thin films 
should be used. Preliminary tests indicate that 
the spot welding characteristics of brass-plated 
steel are improved by the use of thin films 
Chemical polishing is limited to selective etch- 
ing of metal from the high spots and some metal 
must be removed to obtain a bright finish. Iri- 
dite No. 7 removes metal at a rate of 0.0002 to 
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0.0003 in. per min. The smoother the surface is 
at the start, the shorter the immersion time re- 
quired, Consequently, if copper or brass-plated 
parts are to be brightened, the plate ‘must be 
fine grained and semibright so that a few seconds’ 
immersion will complete the brightening. If the 
plate is dull, it must be thick enough to stand 
chemical polishing for a minute or more. It has 
been found uneconomical to try to polish burned 
deposits 


In electrolytic metal is removed 


polishing 
uniformly until a layer of solution of high metal 
concentration is formed at the metal-solution 
interface. Due to its high specific gravity, this 
solution runs off the work surface, exposing the 
high spots to fresh solution. The dense solution 
tends to remain in the low spots and the slower 
diffusion here retards the metal solution rate 
Chemical polishing is similar. The heavy film 
formed on the work contains freshly dissolved 
metal and precipitated trivalent chromium which 
assists in the formation of the film. The advan 
tage of chemical polishing over electrolytic 
polishing is that current distribution need not 
be considered. 

Mirror-bright 


wrought alloys which are fine grained and hom- 


surfaces are obtainable on 
ogeneous. If the grains are too coarse, the sur- 
face will be bright, but not truly flat and smooth 
Heterogeneous alloys such as leaded free-cutting 
brass, beta brass and phosphor bronze do not 


dissolve uniformly and consequently are not 


brightened as well as homogeneous alloys 
lridite No. 7 is supplied as a stock solution and 
used full strength. To prepare the working solu- 
tion, % fluid oz. of 35% hydrochloric acid is added 
to each gallon of stock solution. Sodium chloride, 
or other chloride, may be substituted for the hy- 


drochloric acid in chemically equivalent quanti- 
ties. The operating temperature is 50 to 120° F 
Immersion time may vary from a few seconds 
to 3 or 4 min., depending on the degree of 
chemical polishing desired. Slow agitation is 
beneficial. A cold rinse is the next step and 
vigorous agitation in the rinse is desirable. 

If a bright surface with fairly high tarnish 
resistance is desired, the work may be dried 
at this point. A visible iridescent chromate film 
covers the surface. If the natural color of the 
metal is desired, the work mav be bleached in 
an acid solution consisting of 1 part Iridite No. 7 
and 19 parts water. The work is immersed from 
5 to 10 sec. at room temperature, For maximum 
brightness, cold rinsing, hot rinsing and drving 
complete the operation. 
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Wave Guide Coated 
on Interior for Corrosion Resist 
ance and Exterior as a Paint Base 


Electronic 


For work which is to be chromium plated after 
brightening, a bleach should be used prior to 
chromium plating if the transfer time exceeds 
15 see. This is usually necessary where auto- 
matic equipment is used. The bleach dip should 
consist of 5 to 10% by volume of hydrochloric 
or nitric acid 

If plating other than chromium is to be used 
the Iridite film should be removed in an alka- 
line solution. The alkaline solution may be 
caustic soda at 4 to $8 oz. per gal. or an equiva 
lent alkaline cleaning « ompound at 160 to 200° F 
Immersion time is 4 to 1 min. with soak or cath- 


odie electrolytic cleaning. This is following by a 


water rinse and a neutralizing dip of sulphuric 


or hydrochloric acid, Plating racks should be in 
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sulated to avoid chromium contamination of the 
plating solutions 

For decorative applications such as giftware 
and automobile trim, the chromate solution is 
used to brighten copper plate prior to direct 
chromium plating. With most bright copper 
plating processes, a mirror-bright deposit can be 
obtained consistently only under closely con 
trolled operating conditions. Such a deposit is 
essential if the subsequent chromium plate is to 
resemble chromium plated over bright nickel 

Bright copper deposited under normal com 
mercial operating conditions is usually hazy or 
milky in appearance. Color buffing is frequently 
used and even with the high cost of individual 
handling of the parts, the finish is not truly mit 
ror-bright. Electrolytic polishing of the copper 
deposits has been tried. The results are not genes 
ally much better than buffing, since the problem 
of current distribution, throwing power and gen 
eral process control are multiplied when a wide 
variety of shapes and sizes must be treated in 
rapid succession 

lridite No. 7 produces a uniform chemical pol 
ishing action. Thus chromium plate applied di 
rectly to copper so treated looks like it was 
applied over bright nickel plate. It is used not 
only in direct chromium plating but also when 
a small amount of nickel is available. Thin nickel 
plates, while bright in themselves, do not take 
advantage of the leveling properties of the plate 
The conversion coating does aid in leveling and 
its brightness is equivalent to that of a heavy 
nickel plate 

Production installations have been operated 
continuously over a period of more than two 
years. Most of the operations are hand dipping 
of racked parts or small lots of bulk parts 

We have a different kind of chromate mixture 
to use if the « opper or brass parts are to be dyed 
or require better corrosion resistance, It does not 
brighten the surface but coats it with a film that 
can be thin and invisible or heavy and iridescent 
The heavier films are more resistant to corrosion 
and may be covered with water-soluble organic 
dyes. The light film may be used as a base for 
other organic finishes and for electrical work 
where low contact resistance is required 

The chromate mixture, which we call Lridit« 
No. 17-P, is supplied as powder, It is dissolved 
in water and a small amount of either nitric or 
hydrochloric acid is added, The hydrochlori« 
acid, or “A” solution, doesn’t polish the surface 
but pros ides a heavy, highly protective film. The 


nitric acid, or “B” solution, is used to form a light 
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Results of 24-Hr. Salt Spray Test on Copper 
From left, the sample s are uncoated, coated with 
Iridite No. 7, 17-P (“A” Mix) and 17-P (“B” Mix) 


clear passive film. Both solutions are operated at 
75 to 90° F. and the work is immersed for 5 sec 


to 3 min., then rinsed and dried. This process is 


particularly adapted to leaded brass because a 


powdery layer of lead chromate forms on the sur 
face in many chromate solutions. This powdery 
Oorina ion aoes not occur when heavy wotec 
f t | t | the | prot 


tive film is applied. eS 


Brass Panels After 100-Hr. Exposure to 
Salt Spray. Uncoated, coated with Iridite 
No. 7, 17-P (“A” Mix) and 17-P (“B” Mix 
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CHROMIUM NICKEL MANGANESE 
STAINLESS STEELS 


ELECTROMET offers a variety of alloys designed to suit your specific needs 


Simptex low-carbon ferrochrome—chromium 63 to 66°,, carbon max. 
0.010, or 0.025°,. 


Low-carbon ferrochrome — chromium 67 to 71°,;, ten carbon grades 
from 0.02 to 2°) max. 


Medium-carbon ferrochrome—chromium 66 to carbon 2.25 to 
for CHROMIUM ¢ 


High-carbon ferrochrome — chromium 65 to 70°,, five carbon grades 
from 4.5 to 7°, 


Low-chromium, high-carbon ferrochrome—chromium 57 to 64°,, car- 
bon 3.5 to 5°,. 


“EM" ferrochrome-silicon—chromium 39 to 41°/, silicon 42 to 45°%, 
carbon max. 


Simp.ex nitrogen-bearing, low-carbon ferrochrome—in 2° and nitro- 


for gen grades. 


NITROGEN ferrochrome—chromium 65 to 70%, in 
ADDITIONS — 0.75%, 1.25%, and 2% nitrogen grades. 
‘a 


Nitrogen-bearing, electrolytic manganese metal — containing approxi- 
mately 93% manganese (metallic basis) and 6% nitrogen. 


Electrolytic manganese metal—with minimum manganese content, on 
a metallic basis, of 99.9°, 


for MANGANESE 


Low-carbon ferromanganese — manganese 85°, to 90°), six carbon 
grades from 0.07 to 0.506, max. 


Mansuoy alloy—manganese 60 to 63°,, silicon 28 to 31°), max. 
0.07°7, carbon. 


Please contact the nearest Evecrromer office. Ask for ELecrromer’s 


new 4-page brochure on electrolytic manganese and the booklets on melting 
“Electromet,” “EM,” “Mansiloy,” low-carbon stainless steel. 
and “Simplex” are registered 
trade-marks of Union Carbide 
and Carbon Corporation. 
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Counterfeit Detected 


Denver, CoLo 

My attention was aroused by the 
article by E. W. Horvick entitled 
“Reproducing a Roman Coin” in the 
December issue of Metal Progress, 
since collecting genuine ancient 
coins is one of my hobbies. In the 
interests of accuracy I believe that 
a few points should be brought to 
your attention, 

The somewhat coarse portrait on 
the illustrated piece is not that of 
“Emperor Caesar Nerva” (96 to 95 
A.D.) but actually is Emperor Mar- 
cus Ulpius Trajanus (98 to 117 
A.D.), commonly known as Trajan. 
A comparison of the coins from my 
own modest collection will show 
that the two faces are not difficult 
to distinguish. Nerva had an elon- 
gated type of profile compared to 
the rounded configuration of Tra 
jan’s head, and the former had a 
rather pronounced nose. 

The fact that the name, “Nervae”, 
appears in the inscription can be 
ascribed to the relationship between 


Coins of Roman Emperors Caesar 
Nerva (Left) and Trajan (Right). 2% 


the two emperors. Trajan directly 
succeeded Nerva and was the lat- 
ter's adopted heir. As was the custom 
in those days, the heir acquired the 


name of his foster parent, and in this 
particular instance the son used the 
combined hame on many of his 
coins. Since Trajan’s name frequent 
ly appeared on his coins as “Imp 
Caes Nervae Traiano Avg”, it must 
be assumed that the sculptor of the 
model erred in deciphering the in- 
scription, since it appears in the illus- 
tration as “Imp Caes Nervae Ifriano”. 
Possibly the inscription on the copied 
coin was indistinct. Additional evi- 
dence from the inscriptions points 
to Trajan rather than Nerva. The 
“Dac” and the “Optimo Prine” are 
characteristic of Trajan and are 
often seen on his coins. The “Dac” 
(abbreviation of Dacicus) com 
memorates his military victories over 
the Dacians, and “Optimo Princips” 
is a complementary title whic h 1s 
common only on his coinage. 

| thought the article as a whole 
was quite interesting, because it 
demonstrates modern technology be 
ing applied to an ancient art. It also 
illustrates some of the difficulties 
encountered mass-production 


counterfeiting, and makes one marvel 
at the industry of the ancients who 
produced the originals in large quan 
tities without benefits of modern 
conveniences. 
Frank C. Perkins 
Research Metallurgist 
University of Denver 


Industrial Planning 
in U.S.S.R. 


A three-man party, consisting of 
A. C. Hall of Bendix, N. L. Bean of 
Ford Motor Co., and the under 
signed, spent two weeks in Decerm 
ber in the U.S.S.R. in a tour directed 
by the Soviet Government visiting a 
half-dozen automotive and bearing 
factories and four research and de- 
velopment institutes. It would appear 
that centralized scientific organiza 
tions play a much greater part in 
Soviet industry than they do in 
America. 

Thus, the Academy of Sciences in 
the U.S.S.R. plays an important role 
in engineering life. There are se. 
eral dozen research institutes direct 
ly under the Academy, and the 
director of each is nearly always an 
academician. It’s not a bad job 
either. An academician gets a salary 
of 5000 rubles a month just for being 
an academician — five times the pay 
of a mechanic and he Is paid It 
addition, for any other positions he 
may hold. 

Manufacturing plants, even those 
as large as the Stalingrad Tractor 
Plant, have no research and develop- 
ment departments. Such work is 
done at central research institutes. 
The “Experimental Scientific Re- 
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J&L CUSTOM-MADE 
HOT EXTRUDED 
COLD DRAWN SECTIONS 


... boost production, cut over-all costs 


Progressive industry is today utilizing J&L’s Custom-Made, 
Hot Extruded Cold Drawn Steel Sections to: 


1. Eliminate time and costs in machining and finish- 


ing Operations 
2. Reduce scrap losse$ practically to the zero point 
Eliminate the cost of castings and forgings « 


intricate sections requiring considerable machining 


3. 
4. Reduce inventories duc to their quick availability 
from the J&L plant 


These sections can be extruded and cold drawn to the exact 
specifications of the parts you require—in any quantity you 
specify. Even the production of a single extrusion can be eco- 
nomical. Obtainable in a wide range of analyses, J&L Extruded 
Sections can be produced in a large variety of shape profiles 
even many of those that cannot be hot-rolled are practical 

The physical benefits of J&L Extruded Sections arc equal to 
or greater than those derived from the cold drawing process, 
and tolerances are as accurately maintained. The excellent 
surfaces of these Extruded Sections require little—if any 
finishing Operations 

Send us your inquiry for prompt and efficient J&L service 


Jones & Laughlin 


STEEL CORPORATION :- PITTSBURGH 


AT YOUR SERVICE 
Jal 
EXTRUDED SECTIONS 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 405 
Pittsburgh 30, Pa. 


Please send me your new Booklet on Extruded Sections 


gue ot intonmation 
the momey- and 
Extruded Sections offer you. 


NAME 


COMPANY 


STREET 


ZUNE STATE 
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Industrial Planning . . . 


search Institute for Metal-Cutting 
Machine Tools” or ENIMS is an 


instance. 


This organization works entirely 


4 . for the machine tool industry. There 
for prompt service and delivery on the machine tool industry. ‘Ther 


are 50 different laboratories — each 
. ’ kind of lathe has its own laboratory. 
IN DUSTRIAL WIRE CLOTH There are electric and hydraulic de- 
* ° partments which serve in a general 
with mesh openings consulting relationship to all the 
others. 


The general task of the organiza 


‘ nate : tion is to improve machine tools and 
from this 


to assist in applying these improve- 
ments in the machine tool industry. 


hi ee (It also serves as a general clearing 
to t 18 house for technical information. ) 
five years ahead, working largely 
from the Institute’s own information, 
plus information from the industries 
concerned and gleaned from the 
Russian and foreign technical press. 

It is possible for individual ma- 
chine tool plants to design new 
equipment, but any design must be 
approved by ENIMS before produc- 
tion starts. ENIMS considers that its 
first task is to keep industries from 
building new units which do not 
incorporate the latest improvements. 
In the event of disagreement be- 
tween ENIMS and the industry in- 
volved, the factory is permitted to 
defend its position and the Ministry 
of Machine Tool and Instrument 
Manufacture is the final judge. In 
general, the factories build and de- 
sign equipment that is up-to-date 
now, whereas the Institute plans 
equipment for the future. 

There are also 10 and 15-year 
plans, but these are of only a very 
general nature, such as the further 
use of completely automatic pro- 
duction lines. By an “automatic pro- 
duction line”, the Russians mean 


in 9 weaves LET US FILL your next groups of tools with connections one 
. order for wire cloth in any to the other. An “automatic produc . 
in any metal or alloy 


mesh or weave. Call your tion line” in this terminology com- 


® Cambridge Field Engineer yares quite closely with what we 
in bulk or pares q | 


he's listed under ‘Wire would call a transfer machine. 


Cloth” in your classified The ENIMC 
fabricated parts telephone book. OR, The ENIMS [astitute strives for 


balanced designs, taking into ac- 
WRITE DIRECT for 
The Cambridge FREE 80-PAGE CATA- the machine, capac- 
ee LOG and stock list giving ity of the machine, automation (in- 
ire Cloth Co. full range of wire cloth cluding future possibilities), a high 
Dept. B 4, Md. I 


available. Describes fabri- use factor, and optimum production 
METAL i+ SPOCIAL cation facilities and gives of the machine over its lifetime. 


ry Machine tools designed here are 


metallurgical data, 
FABRICATIONS useful 
OFFICES IM PRINCIPAL INDUSTRIAL CITIES described in publications of the 


Institute (of which there are two) 
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Carbonitriding 
with Armour 
Ammonia 


is cleaner, safer, 
more economical 
than carburizing 
or liquid cyaniding! 


CLIP AND MAIL THIS TODAY! 


Reduces distortion, imparts resistance 
to rusting and corrosion, produces 
cases of outstanding uniformity! 


Please send me free booklets which | have checked: 


“Ammonia Cylinder installations for Metal Treating” 


“The Role of Water Vapor and Ammonia in Case 
Carbonitriding results in a minimum of distortion Herdening Atmospheres" 
because it permits lower operating temperatures and 
less severe quenching. The increased hardness it pro- 
duces offers greater resistance to rusting and cor- 
rosion, and often permits substitution of plain carbon 
for alloy steels. 

Carbonitriding is readily adaptable to mass pro- 
duction methods. Lower operating temperatures re- 
duce furnace maintenance costs. Simplified washing 
and cleaning operations make working conditions 
cleaner and safer. 

Our Technical Service Department is equipped to 
handle and answer any problems arising with am- 
monia installations for metal treating. Send today 
for free booklets offered at right. If your problems 
are unusual or pressing, write, giving full details. 


“Case Hardening of Steel by Nitriding” 

“A Survey of industrial Carbonitriding Practice” 
“Investigation into the Carbonitriding of Plain Carbon Steel” 
“The Carbonitriding of Alloy Steels” 


Tank truck service information 


Save money on our tank 
truck delivery service! 


Armour and Company © 1355 West 31st Street © Chicago 9, ill, 
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A call to any one of our seven warehouses will get you 
speedy service on your order... whether it’s for alloy steel 
bars, billets or forgings, in any size, shape or treatment 
you need, 

All seven warehouses are located in principal industrial 
areas. Each is modern and well-stocked, and staffed by 
expert metallurgists. 

Call now if you need our own HY-TEN steels — ‘‘the stand- 
ard steels of tomorrow”, or standard AISI or SAE grades. 

Or write for free copies of Wheelock, Lovejoy Data 
Sheets. They contain complete technical information on 
grades, applications, physical properties, tests, heat 
treating, ete, 


In Canada: Sanderson- Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & Company, INC. 


134 Sidney Street, Cambridge 39, Massachusetts 


Industrial Planning . . . 


and in various other Russian tech- 
nical journals. 

ENIMS does not hire its staff 
directly from the colleges, insisting 
on three years’ factory experience 
before an engineer can be employed 
in the Institute. There are 450 to 
180 engineers who work on fixed 
wages, plus a bonus, and prizes for 
outstanding work. Exceptional work 
may qualify for a Stalin prize. Sal 
aries run from 1400 to 1800 rubles 
per month. Top salary for an engi 
neer is about 3000 rubles per month 
and he may get up to 2000 rubles 
per month bonus as well. A chief 
engineer may get 1000 rubles more 

W. H. Branpr 
Engineering Manager 
Director Systems Dept 

Westinghouse Electric Corp 


Metallurgical Research 
in India 
New York Crry 

I was interested in the article en- 
titled “Metallurgical Research in In- 
dia” by R. F. Bunshah in the January 
1956 issue of Metal Progress because 
three references to “new” develop 
ments were made in fields with 
which the undersigned is well ac 
quainted — at least as to American 
developments. 

The three cases in point are studies 
at the National Metallurgical Labora 
tory leading to the production of low 
carbon ferrochromium, high purity 
manganese dioxide and electrolytic 
manganese, As far as my reading of 
the Indian patent and_ technical 
literature can discover, all this is a 
repetition of prior art in the United 
States. Continuous production of 
high-purity (99.96%) manganese 
dioxide on a tonnage scale has exist 
ed in the United States for 20 vears 
or more. American plants for electro- 
lytic manganese now have an an- 
nual capacity of 15,000 tons, and the 
metal’s capabilities in the manufac- 
ture of the 200 series stainless steels 
and even of plain carbon or low-alloy 
steel is thoroughly documented 

There is no question that Indian 
research is developing and the acti 
vities of the various Indian research 
groups in the metallurgical field 
should be well thought of, cherished, 
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LARGEST VACUUM FURNACE 
POURS INGOTS 2500 POUNDS 


SYRACUSE, N.Y 


pleted testing and evaluation of the newest and large st 


Vacuum Metals Corporation has com 


vacuum induction furnace in the country. Capable of pro 
ducing up to 2500 pounds of vacuum-melted metal per 
heat, this furnace will make possible the production of 
larger rolled forms than ever before, as well as an increased 


number of smaller rolled forms from a single heat 


Vacuum Metals Gives You One-Source Service 


The new furnace marks the end of the first stage in Vacuum 
Metals Corporation's current expansion program. It lends 
further significance to our ability to offer complete, one 
source service in the field of vacuum-melted metals 
This unique service is made possible not only by Vacuum 
Metals Corporation’s own large organization, but through 
its affiliation with National Research Corporation and 
Crucible Steel Company of America. It includes everything 


from furnace design through melting and casting, to mill 


rolling and nationwide distribution and service of finished 


mill produc ts 


Products Show Remarkable Properties 


Because of the extensive technical, service and sales organi 
zations available to Vacuum Metals Corporation, the unusual 
properties of vacuum-melted metals are now available to 
American industry on an unprecede nted scale. These prop 
erties include remarkable cleanliness, greater uniformity 
highes impact and fatigue strengths special electrical and 
magnetic characteristics. They are inherent benefits of the 
vacuum-melting process. Use of materials produced by this 
process frequently results tel unusual bonuses ol design 
freedom, improved service characteristics, and longer life 

Details on the applic itions of vacuum-melted metals are 
ivailable through any branch office of Crucible Steel Com 
pany, or directly from Vacuum Metals Corporation. In 
requesting information, please include as detailed a deserip 
tion as possible of the application in which you are 
interested, Vacuum Metals Corporation, P. O. Box 977, 
Syracuse 1, N.Y 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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FREE MANUAL 
shows how phosphating 
will solve your 

problems! 


You will be assured of a per- 
manent paint seal, simply by 
using Turcoat as a bond for 
organic finishing. 


| 
adhesion 


If poor paint adhesion is 
your problem, chances are 
you'll find the solution in 
the Turcoat Phosphating 
Manual. This booklet 
describes the complete 
Turcoat line, tells the full 
story of phosphating and 
includes a valuable 
“Phosphating Reference 
Chart,’ which quickly gives 
the answer to any paint 


adhesion problem. 

If you are interested in 
permanent paint adhesion, 
write today for the Turcoat 
Manual. There is no cost 
or obligation. 


i 
4 


TURCO PRODUCTS, INC. 
Chemical Processing Compounds 


% 


6135 So. Central Ave., Los Angeles 1, Calif. 


Factories: Newark, Chicago, 4 los A 


Please affix coupon to company letterhead 
TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 1, Calif. 


Please send me a copy of the Turcoat Manual 
without cost or obligation. 


Title Mr 


Research in India. . . 


and encouraged. However, it should 
be unnecessary to describe as “new” 
a process which (even though it is 
possible to patent in India processes 
which have long since been covered 
by American patents) is well estab- 
lished in the West. 
C. L. MANTELL 
Consulting Chemical Engineer 


Diplomatic Faux Pas 


WasHINcTon, D.C. 

I noted one item in the January 
issue of Metal Progress which may 
set U.S.-Swiss relations back a few 
years. On p. 83 the caption to the 
photograph states that the reactor 
constructed by the United States at 
Geneva was given to the Govern- 
ment of Switzerland; it was in fact 
sold to the Swiss. 

E. EprREMIAN 
Chief, Metallurgy and 
Materials Branch 
Division of Research 
U.S. Atomic Energy Commission 


Wanted: A Long-Lived 
Bearing 


RicHLAND, Wasi. 

We hope some Metal Progress 
readers will be the 
details of a single problem met in 
the design of equipment for atomic 
energy plants, and also have an idea 
or two — which we would welcome. 

The problem has to do with sleeve 
bearings in totally submerged pumps, 
stirrers and other rotating equipment. 


interested in 


Solutions or slurries are various, but 
all are corrosive, abrasive and radio- 
active, and based on chemicals rang- 
ing from 50% NaOH to 60% HNO,, 
aliphatic or chlorinated hydrocar- 
bons, or ketone-type solvents. No sec- 
ondary lubricants like oil or grease 
can be permitted. Loads are less than 
50 psi.; temperatures may go up to 
220° F.; speeds are from 1725 to 
3450 rpm. Shafts may be from 0.75 
to 2 in. diameter and ordinarily are 
of austenitic stainless steel, but non- 
galling hardened surfaces can be 
considered. 

We are primarily interested in 
longevity of the equipment, which 
we believe will depend on the resist- 
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Ramjet tailpipes withstand severe abuse. (Photo courtesy Marquardt Aircraft Company) 


MULTIMET Alloy Controls 


the Blast Ramjet Engines 


Tailpipes used to direct the searing blast of power in 


today's ramjet engines must withstand temperatures in 
excess of 2000 deg. F, plus severe vibration. High-speed 
ramjets operate in the neighborhood of 1500 mph. At these 
high speeds, vibration is almost as serious a threat to 
tailpipe life as heat. Because of its strength at high tem. 
peratures, Moctmert alloy has given good service in tailpipes 


that vibrate as much as three inches. 


Ramjet tailpipes are made of Murer alloy sheet that 


TRADE MARK 


S 


Chicago - 


is only 0.051 to 0.078 in. thick. The combined high-tem- 
perature strength and oxidation resistance of Muvrmet 
alloy permits the use of lightweight tailpipes with good 


heat-transfer properties. 


Moucrmer alloy is one of many Haynes alloys capable of 
extending the life of parts used at high temperatures, For 
literature describing the properties of Haynes high 
temperature alloys, get in touch with the nearest Haynes 


Stellite Company Office 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 


Sates Offices 


Cleveland - Detroit - Houston « Los Angeles « New York - San Francisco 


“Haynes” and “Multimet’’ are registered trade-marks of Union Carbide ond Carbon Corporation 
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my ] METALLURGICAL | Bearing . 
pr | UNITRON MICROSCOPE | 


ance of the bearing material to cor- 


rosion and abrasion. A universally 


applicable bearing does not seem 
possible. 


in your own la 
BREE... for 10 days 


Any ideas on the above combina- 
tion of requirements? 
ALVIN E. Smitu 
Engineering Dept. 
Hanford Atomic Products 
Operation 


Metal Termites 


Los ANGELES, CALIF. 


Readers of Metal Progress may be 
interested in seeing the effects of 
metal termites that we observed the 
first time we polished or etched 
AM 350 stainless steel. The magni- 
fication is 650 *, and the etchant 


Complete with 


used was for parts at 
all accessories i fe u P irts of concentrated 
hydrochloric acid and one part of 


2% hydrogen peroxide. 
only The unusual pattern is not really 
the work of termites or part of the 


BINOCULAR 
35mm camera MODEL 
attachment—$72 
extra. $493 

The UNITRON Model MEC is « metallurgical MEC offers you these important features: 
microscope of the inverted type, designed large mechanical stage (120x120mm) with 
for the most convenient visual observation calibrated rotatable stage plate; transformer 
of metals, minerals, ores, etc. Incorporating housed in microscope base; calibrated polar- 
many qualities found only in the most expen- izing apparatus; micrometer eyepiece for 
sive metallographs, the UNITRON Model measurement of grain size; coated optics; 


easily accessible controls and adjustments. 


SPECIFICATIONS 


\cro- 
UNITRON Magnification range: 25-|500X. 
ent Corven Focusing: coarse and fine. 
Atom Refining Muminator: Vertical illuminator with iris diaphragm 
marian Filters: polaroid, frosted, blue, green, yellow. 
Objectives: 5X, 40X, 100X oil immersion. 
Eyepieces: P5X, Ke!0X (micrometer), KI5X 
Po i a Mode! MEC is but one of a complete line of metallurgical 
duPer a microscopes by UNITRON—send now for free catalog 


You are invited to try this microscope in your own labora 
tory for 10 days at absolutely no cost or obligation. Verify structure of this alloy since it did 


arte j r 
General Elec its fine optical and mechanical performance. Let this instru not reappear after repolishing and 
ment prove its value to you before you decide to purchase 
etching. It was probably caused by 


etchant seeping from between the 


204-6 Milk St. 


metal and mounting material and 


* Boston 9, Mass. being blown across the polished sur 


face by compressed air used for dry 


North American Aviation, In« 


ing the specimen 

mec MPA 
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United Secentifie Co | 


You can see the 


PLUS 


Performance. 


You'll see SPECIAL QUALITY Tubing that lets 
you turn hidden costs into extra profits. Ostuco’s light 
weigh? strength values, more uniform tube walls 
and fine finish result in seamless and electric 

resistance welded steel tubing of unmatched quolity 


You'll see DESIGN-ENGINEERING SERVICE go to work 
on your tubing problems. A wealth of design and 
production information is at your service. Ostuco’s 
experience dates from the beginning of the 


e tube industr 
Some good things our customers 
are saying about OSTUCO: ' You'll see ON-TIME DELIVERY of tubing os promised! 
No costly delays that hold up your production 
Agricultural Equipment: Ostuco hos the reputation of making deliveries 
Your Mill is doing an excellent on schedule 


job with regard to maintaining de 
very promises.” You'll see “SINGLE-SOURCE" SERVICE in action 
Mydreuile Eavipment: and you benefit through convenient, error-free 
ou of handling of the entire order! Manulacturing and 
the Phere? oe sete fabrication is under one roof of Ostuco one order 
eliminates multiple shipments, saves time and 
Machine Tools: handling costs 
“You are receiving 100% of the 
tubing we purchase and will con , , 
Save to de se os feng os yeu hoop Blue chip companies, the world over, look to Ostuco for 
up the good quality and service.” practical solutions to their steel tubing problems. Why don't 
Drilling Equipment: you ask one of our Tubing Engineers to show you how 
“Your tubing is the best we've ever OSTUCO'S PERFORMANCE PLUS service turns drawing- 
had becouse of its exceptional board ideas into top quality parts faster . . . more 
end dependably . . . with greater savings. 
ship 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 


Birthplace of the Seamless Stee! Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Oak Part! 
CLEVELAND * DAYTON * DENVER © DETROIT (Ferndale! 
HOUSTON LOS ANGELES (Beverly Hills) MOLINE 


NEW YORK © NORTH KANSAS CITY © PHILADELPHIA 
SEAMLESS AND ELECTRIC RESISTANCE PITTSBURGH * RICHMOND * ROCHESTER «© ST. LOUIS 
ST. PAUL * SALT LAKE CITY «© SEATTLE * TULSA © WICHITA 
WELDED STEEL TUBING—Fabricating and Forging camapa, & POWER ENGR. CORP, LTD 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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H. L. Anthony 


H. L. Anrnony IL @, adminis 
trative fellow at Mellon Institute of 
Industrial Research, has been ap 
pointed director of research, and 
will guide the Institute's investiga- 
tional programs in metallurgy. 

Dr. Anthony did his undergradu 
ate work at Lafayette College and 
graduate work at the University of 
Alabama and Harvard University 
(M.S. in engineering, 1932; Gordon- 
McKay Fellow, D. Sc. in metallurgi- 
cal engineering, 1935). After gradu- 
ation he was employed by United 
States Steel Corp. at Homestead as 
a metallurgical engineer, In 1936 
he joined Midvale Steel Co. as assist- 
ant director of research and later was 
made assistant superintendent of 
foundry. Dr. Anthony joined Mellon 
Institute in 1939 to head the Fellow- 
ship on Metalworking sustained by 
the Scaife Co. In 1941 he was made 
senior fellow and nine years later 
promoted to administrative fellow. 
Since 1947 he has been a member 
of the executive committee of the 
Scaife Co. 

In 1947 Dr. Anthony was a recip- 
ient of the James F. Lincoln Are 
Welding Foundation Award in Re 
search and Edueation. He was 
awarded a certificate of appreciation 
in 1951 by the Department of the 
Army, in recognition of his research 
contributions of military value. He 
is a member of A.W.S., AS.T.E. 
and Institute of Metals. 


M. G. Fontana 


Mars G. Fontana @, professor 
and chairman of the metallurgical 
engineering department at Ohio 
State University, Columbus, has re- 
ceived the Frank Newman Speller 
Award of the National Association 
of Corrosion Engineers at the Asso- 
ciation’s national meeting in New 
York City. The Speller Award is pre- 
sented in recognition of public con- 
tributions made in the field of cor- 
rosion engineering. 

After graduation from the Univer- 
sity of Michigan (1934) Dr. Fontana 
was a metallurgical engineer and su- 
pervisor with E. I. du Pont de Ne- 
mours & Co, He joined the staff at 
Ohio State University in 1945 and 
three years later was made chairman 
of the metallurgical engineering de- 
partment. He is supervisor of metal 
lurgical research for the Ohio State 
University Research Foundation and 
director of the corrosion research 
laboratory in the Engineering Ex 
periment Station. He has served as 
national president of the N. A.C. E., 
chairman of the corrosion division of 
the Electrochemical Society and 
chairman of the Columbus Chapter 
of the A.S.M. At present he is 
preparing the corrosion course for 
Metals Engineering Institute, a divi- 
sion of the A.S.M. 

In 1953 Dr. Fontana received the 
Distinguished Alumnus Award from 
the University of Michigan for his 
achievements. 


M. E. Nicholson 


Morris E. Nicnorson @ has re- 
cently been appointed head of the 
department of metallurgical engi 
neering at the University of Minne- 
sota. Dr. Nicholson was formerly 
associated with the Institute for the 
Study of Metals at the University 
of Chicago. He graduated from Mas 
sachussettes Institute of Technology 
in 1939 with a Bachelor of Science 
degree. After an interruption for 
duty in the Ordnance Department, 
he returned to school and received 
his doctorate degree in physical 
metallurgy in 1947. While in the 
service at Springfield Armory, he 
was partly concerned with metallur 
gical quality of materials in the M-1 
rifle. He began his professional ca- 
reer by joining Standard Oil Co. 
(Indiana) as a metallurgist in the 
engineering research department, 
where he worked principally on bear- 
ing metals and the formation of 
sigma phase in stainless steels. For 
the past few years, he has been inter- 
ested in the influence of boron on the 
hardenability of steel and phase 
equilibria in the iron-carbon-boron 
system. 

Dr. Nicholson is listed in “Ameri- 
can Men of Science.” He is a major 
in the Army Research and Develop- 
ment Reserve Program. 


J. W. Caum @, a member of the 
American Society for Testing Mate- 
rials staff since 1946, has been 
designated senior assistant techni al 
secretary by the Society. Mr. Caum 
has been working with committees 
on ferrous and nonferrous metals 


METAL PROGRESS 


+ 


The unusual thing about this copper extruded 

shape is that it saves money in first cost as well as 

in machining time. The double economy amounts 

to over 25¢ per pound. The large illustration 

td EAVY shows the shape as supplied in the form of a slug 
or pre-formed disc, 144" x 5”. This begins as a 

long extrusion, from which Revere cuts the discs, 

EXTR ia D oa D SHA Pi and pickles them before shipping. 

The customer is The Strong Electric Corp., 

Toledo 2, Ohio, which originally tried plate and 

bar, but found costs were too high. Revere 

Product Engineers, Methods and Production 

Departments collaborated with the company on 


Or the problem, and were able to develop the un- 
a usually heavy and economical shape. Strong 


reports a number of savings. One is that the shape 
is machined quickly and perfectly, with almost 
A no rejects. This is due to the denseness and 
uniformity of the metal, a result of the high 
pressures exerted during extrusion. (Finishing 
operations include drilling bolt holes and cutting 
FOR TH ia STRON G cooling fins.) As a secondary result of improved 
machining, the customer does not have to keep 
large inventories of metal to take care of spoilage, 
ELECTRIC CORP nor handle large quantities of scrap. Further, 
e Revere supplies the discs in the correct thickness, 
eliminating a cutting-off operation for Strong. 
Incidentally, we are glad to supply shapes cut to 
dimensions, or in long lengths, as desired. 

The completed part is an obturator-probe, 
which fulfills a control and heat dissipation 
function in a powerful searchlight. Copper was 
chosen for its ability to conduct heat and resist 
corrosion. Revere will be glad to collaborate 
with you in your search for economies through 
the use of extruded shapes in copper and copper- 
base alloys, and aluminum alloys. 


Copper Extruded Shape, 1%s" x 5”, 
as furnished. 


Shape in place in a carbon arc 
searchlight mechanism. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills; Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Iil.; Detroit, Mich.; Los Angeles and Riverside, 
Calif; New Bedford, Mass.; Newport, Ark.; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere 


APRIL 1956 


Ke 
- 
‘ 


Above are three of the high-temperature tests 
in which Marshall Furnaces will aid you. These 
Furnaces enable you to gather accurate data, 
the only kind you value. 


Take creep tests, for example. In these tests 
Marshall Furnaces provide the evenly-balanced 
temperature control which it is so important 
to maintain over long periods. In tensile and 
stress-rupture tests, too, temperature control 
is a paramount feature easily attained with 
Marshall Furnaces, This temperature regula- 
tion is due not only to carefully designed 
spacing of the heating coils, but to the zone-by- 
zone temperature adjustment only Marshall 
Furnaces embody. 


Engineers are using Marshall Furnaces in 
many fields of research. They’ve been proven 
in atomic energy research, in aviation, in test- 
ing jet engine alloys, valve steels, diesel parts. 


Write direct to Marshall Products Co., 270 W. 
Lane Ave., Columbus 2, Ohio. 


Oversize Marshall Fur- 
naces built to order are 
shown at right. If required, 
Furnaces can be designed 
to your specifications, 


FURNACES -- 
CONTROL PANELS 


Personals . . . 


L. M. Diran @ is now in charge 
of cast constructional steel develop- 
ments for the development and re 
search division of the International 
Nickel Co., Ine., New York. Mr. 
Diran joined International Nickel in 
August 1954 as a research metal- 
lurgist in the ferrous casting section 
of the company’s research laboratory 
at Bayonne, N. J. Prior to that he 
was a research associate at Massa- 


chusetts Institute of Technology. 


Harry R. Dahlberg @ has joined 
the Braden Copper Co., Rancagua, 
Chile, S. A., as supervisor of iron, 
steel and brass foundry operations 
He was previously associated with 
the Warren Foundry and Pipe Corp., 
Phillipsburg, N. J., as plant manager 
and the E. W. Bliss Co., Hastings, 
Mich., as foundry engineer. 


Henry M. Heyn @, vice-president 
of the Surface Combustion Corp., 
Toledo, O., has been appointed gen 
eral manager in charge of all func 
tions of the Toledo Industrial Div. 
of the corporation. Other appoint- 
ments in the management of the 
division include Donald Beggs @, 
formerly assistant research director, 
now manager of research and devel- 
opment, and G, J. Langenderfer @, 
formerly assistant sales manager, now 
sales manager of the heat treat 
division. 


James B. Fisher @ recently was 
appointed district manager of sales 
in Detroit for the Superior Steel 
Corp., Carnegie, Pa. Mr. Fisher, 
who joined Superior 15 years ago, 
has been located in the Detroit office 
since 1946. 


Robert J. Exter @ has been ap 
pointed vice-president and director 
of manufacturing of Hunter En 
gineering Co., Riverside, Calif. Prior 
to his appointment, Mr. Exter had 
been associated with the Wyman 
Gordon Co., Worcester, Mass. for 
a period of 20 years. He was works 
manager at the Harvey, IIL. division 
for 10 years, and in 1954 joined the 
Worcester division as vice-president 
of manufacturing. He resigned this 
position to join the Hunter Engineer 
ing Co. at the beginning of this year. 


J. D. Cregan @, formerly chief 
project engineer with Aircooled 
Motors, Inc., Syracuse, N. Y., is 


now chief engineer 
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and do thousands of 
cutting and forming operations 


more economically than carbides 


next time specify tools made of High Speed Steels 


—and for first quality High Speed Steels 


remember these brand names: 


VANADIUM-ALLOYS STEEL COMPANY 


Latrobe, Pennsylvania 


Subsidiaries: COLONIAL STEEL CO. * ANCHOR DRAWN STEEL CO. * 
PITTSBURGH TOOL STEEL WIRE CO. * VANADIUM-ALLOYS STEEL CANADA 
LIMITED * VANADIUM-ALLOYS STEEL SOCIETA ITALIANA PER AZIONI 


Tools made of 
- 
we ag cost les 
* Vasco Supreme Neetro 
* 6-N-2 * Ven Cut 
* Red Cut Cobelt * Gray Cut Cobalt 


Wilson ‘‘Rockwell’* 
Hardness Testers 


Production line speeds 
with laboratory accuracy 


@ There is a WILSON “ROCKWELL’’* Hardness Tester to meet 
every requirement —from laboratory testing to automatic test- 
ing at the rate of 1000 pieces per hour. 


J Model 
Manually operated 


Supplied in both NORMAL and 
SUPERFICIAL testing types. 
Designed for testing tools, 
machine parts and all ferrous 
and non-ferrous metals, hard 
or soft, except thin sheet steel. 


Y Model Motorized 


Suitable for testing work now 
being done with J models when it 
is advisable to increase testing 
speed. Motorized mechanism re- 
moves the major load in the test 
cycle. Set-O-Matic Dial Gauge 
eliminates need of manually 
setting dial gauge to zero. 


Fully Automatic 


Executes complete test cycle 
automatically at the rate of up to 1000 


es pieces per hour. Will classify tested parts 
as “‘correct,”’ “too hard” and “too soft.” 
Me Controls hardness limits within two Rock- 


well numbers. Has safety stop if pieces are 
not fed properly. 


A witson hardness testing expert is 
located near you. Save time and money on 
your Testing problems. Write or call today. 

*Trademark registered 


the world's standard of hardness accuracy 


agco Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N.Y. 
2 


Personals . . . 


S. E. Maddigan @, formerly as- 
sistant director of the department 
of metallurgical research at the 
Spokane laboratories of Kaiser Alum- 
inum and Chemical Corp., has been 
transferred to the Oakland head- 
quarters office, where he will act 
as a special assistant to the director 
of the department of metallurgical 
research, Paul P. Zeigler @. Before 
joining Kaiser, Dr. Maddigan served 
successively as head of the physics 
and electrochemical research lab- 
oratory for Chase Brass and Copper 
Co, and as director of the British 
Columbia Research Council. 


W. W. Dyrkacz @ is now man- 
ager of quality control at the Water- 
vliet Plant (N. Y.), of Allegheny 
Ludlum Steel Corp. Mr. Dyrkacz 
joined the corporation in 1949 as 
head of the high-temperature alloys 
section of the Watervliet Plant, and 
was named associate director of re- 
search in charge of high-temperature 
alloys in 1952. E. E. Reynolds @ 
has been named associate director 
of research to fill the vacancy left 
by Mr. Dyrkacz. Coming to Water 
vliet in 1950, Dr. Reynolds held the 
position of supervisor of valve steel 
research until 1952 when he was 
named to head the high temperature 
alloy section. 


Raymond G. Nordstrom @ has 
been elected vice-president and 
general manager of the Reflectal 
Corp., New York, a subsidiary of 
Borg-Warner Corp., Chicago. Mr. 
Nordstrom joined Reflectal as gen- 
eral manager in March 1954 and 
previously had been assistant to the 
president of the Ingersoll Products 
Div. of Borg-Warner. 


Robert L. Felt @ is now chief 
metallurgist at the Midland, Pa., 
works of the Crucible Steel Co. of 
America. Mr. Felt, who joined Cru- 
cible in 1951, served as staff metal 
lurgist prior this appointment. 


George H. Gough @ has been ap 
pointed assistant product manager 
by Kaiser Aluminum & Chemical 
Sales, Inc., with headquarters in Chi 
cago. Mr. Gough went to Kaiser 
Aluminum from United States Steel 
Corp., Pittsburgh, where he was 
product representative for forgings. 
He is a graduate of Virginia Polvy- 
technic Institute with a B.S. degree 
in metallurgical engineering. 
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620 Ibs. lighter, more portable, and more durable... 


Welded Assembly of USS “T-1” Steel 


Cuts G 


It isnt the logs that wear out log 
grapples like these. But dropping the 
grapples 10, 25, or 30 feet, twice a min 
ute, hour after hour, day after day, 
does wear them out. They literally de 
stroy themselves. That's why light 
weight is important. And toughness 
And strength 

Mack Welding Company, Duluth, 
Minnesota, has cut weight of grapples 
620 Ibs. and simultaneously increased 
durability, just by switching from mild 
steel to rugged USS “T-1" Steel. Here 
is what they say about “T-1 

“We thought we had reached the 
lowest possible weight when we manu- 
factured a previous model weighing 
1300 pounds. But these new grapples 
made from your “T-1' Steel weigh only 


680 pounds—just a little over half as 
much. That's an important advantage 
for loggers who have relatively small 
capacity truck-mounted cranes. No 
other rolled steel plate would give us 
such light weight in grapples capable 
of handling up to 3 ton loads 


“T-1" WELDS BEAUTIFULLY! 


“As far as fabrication is concerned, we 
find that “T-1' Steel welds beautifully 
and can be flame cut in exactly the 
same way as mild steel, without distor 
tion or any other difficulty. Were 
very pleased with it.’ 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


rapples Weight 47% 


“T-1" Steel is unique. For it gives 
you a combination of high tensile and 
yield strength (105,000 psi and 90,000 
psi), good high temperature strength, 
extreme toughness at sub-zero temper 
atures, good resistance to abrasion, im 
pact, and abuse. You get all of these 
properties in one steel that is easy to 
weld 

You can use “T-1" to reduce weight 

to lengthen service life to reduce 
costs. Look around you. You'll find a 
job for it—a job that no other steel can 
do #0 well. United States Steel, Room 
5140, Pittsburgh 30, Pa 


COLUMBIA-GEMEVA STEEL DIVISION, SAW FRANCISCO 


TEMMESSEE COAL IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, (OAST.10.COAST 
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How U.S. Steel’s Robert Blacka 
inspects the shaft for America’s 


first full scale atomic power plant 


You've read about our nation’s first nuclear reactor power plant. It will 
be operated by Duquesne Light Company at Shippingport, Pa.—near 
Pittsburgh. Capacity will be a minimum of 60,000 kilowatts, using en- 
riched and natural uranium as fuel, and light water as the moderator. 


Westinghouse Electric is building the turbine generator. The first 
turbine shaft that will be installed is the one in the big picture, a USS 
Quality Forging being sonic-tested by Robert Blacka who has been a 
United States Steel Inspector for 16 years. 


The instrument sends sound waves through the steel. The waves 
bounce back from the other side, and the entire journey is shown on 
the oscilloscope tube. Any imperfection in the steel sends a separate 
“echo” that can be analyzed by a skilled inspector. 


Of course, there are other tests: macro-etching and microscopic 
examination, physical testing of bars to determine strength levels and 
ductility, magnetic particle and borescope inspection plus others—de- 
pending on customer needs. 


USS Quality Forgings are very frequently specified when the buyer 
cannot tolerate the slightest compromise with quality. Part of the 
reason lies in United States Steel’s complete array of test facilities—in 
the hands of seasoned inspectors who know how to use them. 


Write for our free 32-page booklet on USS Quality Forgings. Address 
United States Steel, Room 5140, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


USS QUALITY 
FORGINGS 


heavy machinery parts ... carbon, alloy, stainless 


UsS 5 steel rolls and back-up roll sleeves 


electrical and water wheel shafts 


specialty forgings of all types 


UNITED STATES STEEL 
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SEE The United States Steel Hour tt so full 
hour TV program presented every other week 
by United States Steel Consult your local 
newspaper for time and station 
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“We've feund that refractory concrete furnace walls like this have a better K insulating value than conventional masonry walls,” reports masonry super 


intendent Floyd Colledge, Homestead Works, United States Steel Corp., Munhall, Pa. Packaged castable used on this job: Laclede Christy's tee! Cast.” 


50-foot furnace side walls still like new 
after 4 years of service at 2200°F. 


“We build our long furnace walls of anchored retractory 
concrete for greater stability and increased resistance to 
thermal stresses and strains,” reports masonry superin 
tendent Floyd Colledge. “Some of these refractory con 
crete walls have been in service over 4 years and are still 
excellent condition.” 

Retractory concrete furnace walls made with Lumnite*® 
calcium-aluminate cement or Lummnite-base castables 
can save time and money in your plant, too, Construc 
tion is fast and easy—just pour refractory concrete in 
simple wooden forms, No costly fitting at joints o1 
around portholes, And retractory concrete made with 
Lumnite reaches service strength within 24 hours! 

You'll find many other uses for refractory concrete 
made with Lumnite, And you can make refractory con 
crete designed for your specific job by just adding water 
to a lactory-prepared castable mix. Keep a supply of 


Lumnite cement or Lummnite-base castables on hand 
lor emergency needs. Castables are made and distributed 
by leading manutacturers of retractorics 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEEL (ss) CORPORATION SUBSIDIARY 


100 avenue, New 17, ¥. 
Albany « Birmingham Boston Chicago Dayton hansas City Milwaukee 
Minneapolis New York Philadelphia Pittsburgh St. Lows Waco 
*"LUMNITE" is the registered wade-mark of the calcsum-alumuinate 


cement manufactured by Universal Adas Cement Company 


tlos Comonit 
FOR INDUSTRIAL CONCRETES 
REFRACTORY INSULATING OVERNIGHT « CORROSION. RESISTANT 


United “States Steel Hour—Televised on “alternate Wednesdays — See your local newspaper for time and station. 
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SAVE MONEY with 


Induction Hardening 


Cost was reduced 94% when 
heat-treatment of this corn- 
harvester part was changed 
from carburizing to TOCCO- 
hardening, 9% saved on 
every piece — $4750 on each 
50,000 piece batch, plus an 
hourly production increase 
from 120 to 300 pieces per 
hour. 


Leading automotive companies need and use TOCCO 
hardened axle shafts to handle higher horsepower. Better, 
yet cheaper—savings of $375.00 per day. Less machining 
costs, lower priced material, increased production, and 
a plus in quality—200% greater torsional life. 


Kearney & Trecker Corp. reduced the cost of hardening 
this milling machine part from $1.57 to 10c apiece. In 
addition TOCCO made possible a switch from alloy to 
S.A.E. 1045 steel—saving another 1 1c per piece in mate- 
rial cost. Kearney & Trecker hardens 140 different parts 
on one TOCCO unit. 


THE OHIO CRANKSHAFT COMPANY 


APRIL 1956 


Thompson Products Ltd. boosted production of these 
automotive wrist pins from 500 to 1200 per hour when 
they switched to TOCCO-hardening. Costs fell from 
$5.45 to $3.25 per hundred parts—a savings of 2¢ per 
pin, $26.40 per production hour. 


Mechanics Universal Joint Division of Borg-Warner re- 
ports a 69% savings in the hardening of stub ends for 
propeller shafts. TOCCO also upped production from 
35 to 112 parts per hour—over three times as fast as con- 
ventional heating methods. 


Lima-Hamilton Corporation 
adopted TOCCO for harden- 
ing this shifting lever. Results: 
a savings of 4c per piece— 
$25 per production hour. 
TOCCO costs only 17% of 
former heating method. This 
is only 1 of 139 parts TOCCO- 
hardened by Lima-Hamilton 
Corp. All show savings over 
usual heating methods. 


Number 7—the lucky number—is up to you. 
Why not add your name to the list of companies 
who use TOCCO Induction Heating to in- 
crease production, improve products and lower 

- costs. TOCCO engineers are ready to survey 
your plant for similar cost-saving results~ 
without obligation, of course. 


| NEW FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO. 
Dept. 8-4, Cleveland 5, _ 


Please send copy of “Typical Results 
of TOCCO Induction ardening and 
Heat Treating.” 


Name 


Position 


Company 
Address 
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Take surface temperatures 
quickly, accurately... 


The handy Alnor Pyrocon is un- 
equaled for quick, accurate read- 
ing of all surface temperatures 
. « « whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon’s direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Iili- 
nois Testing Laboratories Inc., 
Room 523, 420N. LaSalle Street, 
Chicago 10, Ill. 
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NSTRUMENTS 
INDUSTRY 


Personals .. . 


Leonard A. Abrams @, formerly 
with the Savannah River Operations 
Office, U.S. Atomic Energy Com- 
mission, has accepted the position 
of supervisor of fabrication with 
Babcock & Wilcox Co., in the new 
nuclear fabrication plant in Lynch- 
burg, Va. 


Gilbert Soler @ has been ap- 
pointed technical director of the 
Universal-Cyclops Steel Corp., 
Bridgeville, Pa. Prior to his recent 
appointment, Mr. Soler was assistant 
technical director. 


Homer C. Hueffed @, formerly 
quality control supervisor for the 
Leece-Neville Co., Cleveland, has 
been appointed superintendent of 
the company’s Hamilton Ave. plant. 
Mr. Hueffed has been with the 
Leece-Neville Co. in various en- 
gineering and supervisory capacities 
since 1944. 


Van H. Leichliter @, vice-presi- 
dent of operations of the American 
Steel and Wire Div., United States 
Steel Corp., Cleveland, has been 
elected vice-president of the Amer- 
ican Standards Association. 


Frank E. Garratt @ has been 
named works manager of the Bridge- 
ville, Pa., plant of the Universal- 
Cyclops Steel Corp. Mr. Garratt has 
been associated with the corporation 
for 21 years and prior to his ap- 
pointment held the position of gen 
eral superintendent. 


Ulric R. Jaeger @, recently ap 
pointed sales engineer of the Roll 
Bond Dept. of the Metals Div., Olin 
Mathieson Chemical Corp., East 
Alton, Ill, has been named acting 
sales manager for Olin Roll Bond 
products. Prior to joining Olin 
Mathieson last year, Mr. Jaeger was 
assistant to the president and general 
manager of Superior Bearing Bronze 
Co., New York. 


David B. Carson @ was recently 
elected executive vice president of 
the Sharon Steel Corp., Sharon, Pa. 
Active in the steel business since 
1915, Mr. Carson has been asso- 
ciated with Sharon Steel since 1930. 
He has served as vice-president 
since 1937 and is now a director 
of Mallory-Sharon Titanium Corp., 
Steel Trucking, Inc., Joanne Coal 
Co., and Carpentertown Coal & 
Coke Co. 
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in freight charges 


on these stainless steel plates 


TPWESE STAINLESS sketch plates, produced by 

G. 0. Carlson, Inc., saved the customer 46% in 
shipping costs. If he had bought reetangular 
plates and done his own cutting, he would have 
paid freight on excess material which he could 
not use. 


Then too, cutting and machining facilities were 


quite limited at the job site. Time and money 
were saved by having Carlson cut and machine 


the plates to the accurate tolerances specified, 


For your next work involving stainless steel 
plates, heads and other stainless products, let us 
show you how—and how much—vou save by 


buying from G. O. Carlson, Ine. 


Stainless Steels Exclusively 


Plates - Plate Products - Forgings - Bars - Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 


District Sales Otfices in Principal Cities 


, 1956 


: 
_— 
This customer saved 46% 
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FINEST 


AUTOMATED 
BATCH-TYPE 


CONTROLLED ATMOSPHERE 


All the proven advantages of DOW’S top quality controlled atmos- 
phere, furnaces with built-in atmosphere generators ... PLUStime 
saving automation in one compact, efficient package. 


This new furnace pre-conditions, loads and unloads the work cham- 
ber, quenches the charge and discharges the finished work without 
operator handling. 


No time loss, no guessing, no human error . . . every load identically 
processed and handled. 


Write for detailed literature. 


Fore” WITH 


MECHANIZED, BATCH- 
TYPE, CONTROLLED 
12045 Woodbine Ave., Detroit 28, Mich. ATMOSPHERE FURNACES 


Phone: KEnwood 2-9100 


Personals .. . 


John C. McDonald @, formerly 
assistant technical director and head 
of the metallurgical laboratory of 
the magnesium department, Dow 
Chemical Co., Midland, Mich., will 
now devote full time to the position 
of assistant technical director and 
will become a member of the Mag- 
nesium Administrative and Planning 
Group. Robert S$. Busk @, formerly 
assistant head of the magnesium de 
partment’s metallurgical laboratory, 
will succeed Dr. McDonald as head 
of the laboratory. 


Rudolf H. Thielemann @, man 
ager of Stanford Research Institute's 
metallurgical section, Menlo Park, 
Calif., has been appointed to the 
National Advisory Committee for 
Aeronautics. Thielemann was named 
to the committee on power plants 
for aircraft and designated chairman 
of the subcommittee on power plant 
materials. 


E. R. Mertz @ is now head of 
the materials engineering depart- 
ment at Aerojet’s Liquid Rocket 
Plant in Sacramento, Calif. Pre- 
viously, Mr. Mertz was associate 
professor of general engineering at 
the University of Southern Cali 
fornia and was a Fulbright professor 
at the University of Adelaide, Aus 
tralia for the year 1953-54. 


Edgar C, Wallace @ has resigned 
as metallurgist at the Barber-Colman 
Co., Rockford, IllL., to accept the 
position as chief metallurgist of the 
New York Air Brake Co., Water 
town, N. Y. Mr. Wallace, prior to 
his resignation, was the chairman 
of the Rockford Chapter of A.S.M. 
He also serves on the A.S.M. Com 
mittee on Literature Classification. 


Desmond S. Chambers @ is now 
plant metallurgist at Vanadium 
Alloys Steel Co.'s high speed steel 
mill at Latrobe, Pa. After his grad 
uation from Case Institute of Tech 
nology in 1950, Mr. Chambers 
joined the research staff of Vana 
dium-Alloys and later transferred to 
the metallurgical service department. 


James L. Wyatt @ has been ap 
pointed head of the department of 
metallurgical engineering of Hor 
izons, Inc., Cleveland. Dr. Wyatt 
was formerly technical director of 
the organization. 
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Rolock’s “ Neu-Pot” 


Now, with a new wrought Inconel* 
nickel-chromium alloy pot, you can 
expect long, dependable service from 
neutral-salts bath equipment. 

The new unit (called the “Neu-pot” 
because it’s intended for neutral-salt 
furnaces) was designed and fabricated 


by Rolock, Inc., Fairfield, Conn. 


More than a year ago, one of the 


first Inconel nickel-chromium alloy 
units was installed at Eastern Heat 
Treating & Brazing Corp., New 


Inconel... 


APRIL 1956 


In goes the new Rolock ‘‘Neu-pot’ into one of Kastern Heat Treating and Brazing 
Company's neutral-salt-bath furnaces. It's made of 4” Inconel plate, welded to an 
Inconel head, flanged and dished by Lukens Steel Co. X-ray inspection insures sound, 
non-porous welds. For complete data, write Rolock Incorporated, Fairfield, Conn, 


New, wrought Inconel pots give 
low cost-per-hour neutral-salt operation 


chalks up 3300 hours 
without sign of failure 


York, N. Y. No sign of failure yet, 
despite two-shift’ service at 1525 °F. 
Previously Eastern often replaced pots 
within four months . . . sometimes 
within 500 hours. Sometimes sudden 


failures even ruined furnace linings. 


Now, with Inconel, Eastern Heat 
Treating gets long, dependable salt- 
pot life .. 
operation, 

The INTERNATIONAL NICKEL COMPANY, Inc. 


67 Wall Street New York 5, N.Y 


*Negistered trademark 


. and a low cost-per-hour 


4 
for long life at high temperatures JNCO, 


Want more life 

from your 

heat-treating equipment? 
Here are two suggestions 

First, look into Inconel... retains 
high strength at high temperatures, 
resists corrosive attack hy 
heat-treating atmospheres, easily 
fabricated. 

Second, send for “Keeping Oper- 
ating Costs Down When Tempera 
tures Go lp,” Inco booklet packed 
with ideas for improving life and 
operation of heattreating equip 
ment, fixtures 


Nicke! Alloys —— 
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Personals . . . 


Looks bad, Ur Gellows. 
Your resistance to 
fatigue ls very low 


Lawrence F. Boland @, vice- 
president, sales, of the Beryllium 
Corp., Reading, Pa., has been elected 
a director by the board of the cor- 


poration. Mr. Boland, who has been 


with Beryllium since 1935, was sales 


manager for three years before be- 


coming a vice-pre ssident last March. 

William P. Askew @, who has 
been employed in the specialty divi- 
sion of the Park Chemical Co., De- 
troit, will now work out of the 


home office as sales representative, 
heat treating materials division. 


Elmer B. Dunkak @ recently was 
elected to the newly created position 
of vice-president, sales with the 
Selas Corp. of America, Philadel- 
phia. For the past 18 months Mr. 
Dunkak has served Selas as con- 
sultant to the president. Prior to 
joining the corporation, he was en- 
gaged in private practice, special- 
izing in management problems re- 
lating to products and marketing. 


Sidney J. Barber @, formerly 
supervisor of metal working research 
at E. F. Houghton & Co., Philadel- 
phia, has been named manager of 
the metal working products depart- 
ment. Mr. Barber has been with the 
company for 30 years. 


Robert H. Settles @ has joined 
‘ the Park Chemical Co., Detroit, as 
sales representative of the heat 


OR. 
RIVERS 


treating materials division in the 
New England states. Previously, Mr. 


= Settles was associated with Babcock 
4 and Wilcox, Solar Steel Co., and 
ey I Jos. P. Ryerson & Sons, Inc. 

_ Edward J. Schultz @, an abrasive 
grain specialist, has been assigned 
I you're suffering from tired metals to the field by the electro minerals 
My division of the Carborundum Co., 
weak metals, corroded metals —or some other costly metal ailment Niagara Falls, N. Y. Mr, Schultz will 
—it will pay you well to put in a call to a metals specialist today. ve ee ae Sees, 

M Ri d Ohio area in his new position. 

ay we suggest Riverside? Ou “iali 

m.: tha Our metallurgists are specialists. And John R. Bremer @, formerly as- 
Riverside's experience in non-ferrous alloys spans more than a sistant purchasing agent of SKF 


ntury. Experience, incidentally, that is yours for the asking. been appointed purchasing agent 


for the company. 


Arthur P. Guidi @ recently joined 
THE RIVERSIDE METAL COMPANY atv ISION the management of Texas Foundries, 
H. K. PORTER COMPANY, INC. 


Inc., Lufkin, Texas, as assistant to 
Riverside, New Jersey 


the plant manager. Mr. Guidi was 
Philadelphi 
Y. formerly employed by the Texas 
Electric Steel Castings Co., Houston, 
HOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD Texas 
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STEPLESS 


CAPACITY- BALANCING 


ELIMINATES 
SLIDEWIRE 
MAINTENANCE 


There's no need to put up with worn slide- 
wires and sticking electrical contacts . . . no 
need to periodically clean and lubricate bal- 
ancing motors. DY NALOG design eliminates 
all this! Its simple variable capacitor and 
positive magnetic drive provide continuous, 
stepless balancing . . . never require attention! 

DYNALOG's friction-free action provides 
high speed of response without wear. (There 


are only five moving parts, including the 
*Reg. U.S. Pat. Off 


APRIL 1956 


recording Sensitivity, 


turns of slidewire winding, is | 


pen!) unlimited by 
100 of 19%. 

4 of 1% 

DYNALOG Instruments are available for 


use with resistance, voltage 


And accuracy is a sustained | 
capacity, or in 
ductive type primary elements to measure 
and or control any process variable with 
unmatched smoothness. Write for Bulletin 
427. The Foxboro Company, 524 Neponset 
Ave., Foxboro, Mass., U.S.A. 


OXBOR 


*KReg. U.S. Pat. Off. 


ELECTRONIC INSTRUMENTS 


ments, simple, q 
able, radio-t pe 
copacitor replaces. < 
the troublesome slide- 
wire — gives 
matched smoothness 
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PHONE OR WRITE TODAY 
FOR COMPLETE INFORMATION 
DEPT. M 


PETERSON STEELS, 


INC 


Personals . . . 


Michael C. McFadden, Jr. @ has 
been appointed to the central At- 
lantic Coast technical field section 
of the International Nickel Co.'s 
development and research division. 
Before joining Inco, Mr. McFadden 
was associated with the Chevrolet- 
Detroit Gear and Axle Div. of Gen- 
eral Motors Corp., for over six 
years, attaining the position of 
supervisor in the plant engineering 
department. 


Andrew R. Spencer @ has an- 
nounced the formation of Precision 
Testing Laboratories, Inc., Detroit, 
as consulting metallurgists and chem- 
ists offering general metallurgical 
and chemical laboratory facilities, 
research programs and product de 
velopment. Mr. Spencer formerly 
was associated with Steel Sales 
Corp., Detroit, for seven years as 
nickel alloys specialist. 


Richard L. Jones @, formerly on 
the research staff of General Motors 
Corp., Detroit, is now a metallurgist 
in the engineering test laboratory of 
the Convair Div., Fort Worth, Tex., 
of the General Dynamics Corp. 


James E. Thayer @, a June 1955 
graduate of the University of South 
erm California, is now working in 
the applied metallurgy section of 
the Atomic Power Division, West 
inghouse Electric Corp., Pittsburgh. 
Mr. Thayer is also attending grad 
uate night courses in metallurgy at 
Carnegie Institute of Technology. 


R. F. Wilde @, a recent graduate 
of Massachusetts Institute of Tech- 
nology, has accepted a position as 
experimental metallurgist at the 
Allison Division, General Motors 
Corp., Indianapolis, Ind. 


Harry A. Scullon @ is now super- 
intendent of inspection and quality 
control at Northeastern Steel Corp., 
Bridgeport, Conn. Prior to this posi- 
tion, Mr. Scullon was associated with 
the metallurgical research division, 
SKF Industries, Inc., Philadelphia. 


George Perrault, Jr. @, manager 
of the Salem, Ohio, rolling mill divi- 
sion of E. W. Bliss Co., has been 
appointed a vice-president of the 
company. Mr. Perrault joined Bliss 
as sales manager of the rolling mill 
division in 1949 and was appointed 
manager of the division in 1954. 
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ere’s Proof of the Unmatched Testing Versatili 
Kt Your Command ..... with an OLSEN 


12,000 Ib. cap. 
Elec$matic U.T.M. 


the. roprosent fol da seats on WON TEMPERATURE 
even the largest Olsen. NACE for testing at up to 2,000°F. 


STRAIN RATE INDICATOR 
enables operator to adjust 
testing speed in terms of 
actual specimen strain 
(in./in./min.). 


COLD AND HOT TESTING 
in a single cabinet from —75° 
to 600°F. 


AUTOMATIC PROGRAM 
CONTROLLER for accu- 


Other Standard Olsen Accessories 


eset controls. 
Over 30 different EXTENSOMETERS available for measur- 
ing strain in conjunction with a Model 51 recorder. 
e Complete selection of GRIPS for every type of specimen. 
e TRANSVERSE TOOLS for use with any universal or com- 
pression testing machine. 


e ELECTRONIC RECORDER for producing accurate stress 
strain curves with magnifications from 1:1 to 1,000:1. Avail- TINIUS OLSEN TESTING MACHINE COMPANY 


able with Y-axis for plotting two coordinates simultaneously. 2030 Easton Reed ¢ Willow Greve, Pe. 
These are but a few of the numerous instruments, tools and | 
accessories available for any Olsen Super "'L” or Elec$matic I 
U.T.M. Remember, when you buy an Olsen—you meet not | ("] Glectonte Recorder 
only today's requirements but tomorrow's needs for testing Grips Strain Rate indicator 
versatility and adaptability. 1 Transverse Toot Automatic Testing 
i 


Get the facts without obligation. Fill out 
and send the coupon below. 


Please send me a copy of Bulletin 46 on testing instruments 
and accessories. | am particularly interested in (please check): 


Extensometers [| Het & Cold Testing 


| | Other (please specify) 
Name 


TINIUS OLSEN TESTING MACHINE CO. 
2030 Easton Road «+ Willow Grove, Pa. 


Leadershyp in ledling Since 1880 


APRIL 1956 
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Electron Micrograph showing 
lithium stearate. 


rope-like structure 


Atlantic predicts 
BEHAVIOR of 
GREASES aided by 
RCA ELECTRON MICROSCOPE 


Basic studies with the RCA Electron Micro- 
scope under the immediate supervision of Dr. 
Roger G. Simard, of The Atlantic Refining 
Company Research Laboratories, Philadel- 
phia, have brought the grease system into 
microscopic focus. Today's high-speed pre- 
cision machinery demands specialized 
greases that will withstand extremely severe 
operating conditions. An ordinary lubricat- 
ing grease is a suspension of metal soap 
fibres in a lubricating oil. Distributed uni- 
formly throughout the oil, the soap fibres 
hold the oil between them, principally by 
capillary attraction. By studying these soaps 
with the electron microscope, scientists are able to correlate their struc- 
ture with the physical properties and behavior of the finished grease. 
Thus, it is possible to screen out defective batches and to set up standards 
of quality leading to the development of new and better greases. 


Dr. Simerd and microscopist. 


The latest word for fundamental research on crystalline structures, 
diverse solids, metallurgical and geological specimens, tissues, bacteria 
and viruses, the new RCA Electron Microscopes provide magnification 
and resolution higher than ever before possible and include many 
advanced engineering features. Why not find out more about these 
wonderful instruments? Installation supervision is supplied, and con- 
tract service by RCA Service Company is available if desired. 


For further information on the use of the RCA Flectron Microwope, write to Dept. D-72, 
Building 15-1, Camden, N.J. ln Canada: RCA VICTOR Company Limited, Montreal. 


Electron Microscopes 
RADIO CORPORATION of AMERICA 


Personals .. . 


Gary W. Wilson @ lias been 
transferred to the Philadelphia sales 
office of the American Brass Co 
Since joining the company in April 
1954, Mr. Wilson has spent most 
of his time in the sales training 
program in the Connecticut mills 


W. C. Pine @, formerly a metal 
lurgist for the Universal Winding 
Co., Cranston, R. L, is now chief 
metallurgist for C. I. Haves, Inc 


I. 
Richard S$. Cremisio recently 


S. Army, is 
now a graduate student in metal 


Providence, R. 


discharged from the U. 


lurgical engineering at Rensselaer 
Polytechnic Institute. While in the 
Army, Mr. Cremisio served as metal- 
lurgical consultant at the Army 
Chemical Center in Maryland and 
taught evening classes at the grad 
uate extension division of the Uni 
versity of Maryland which is located 
at the Center. 


R. Terrence Webster @ resigned 
his position with the Nordstrom 
Valve Division, Rockwell Manufac 
turing Co., Oakland, Calif., to join 
the Atomic Power Division of West- 
inghouse Electric Corp., Pittsburgh, 
as a metallurgical engineer. 

Fred C. Valentin @, formerly a 
manufacturing engineer with the 
Idlewild, 
has joined the Blackstone 


Greer Hydraulics Corp 
Corp., Jamestown, N. Y., as man- 
ager of methods engineering 


Carl R. Loper, Jr. @ is a full 
time instructor in foundry metal 
lurgy in the department of mining 
and metallurgy at the University of 
Wisconsin. Mr. Loper was formerly 
with the Pelton Steel Casting Co., 
Milwaukee, Wis. 


Donald W. Stoffel @, a recent 
graduate of the University of Ten 
nessee, is employed asa metallurgist 
with the metal products division of 
Koppers Co., Baltimore, Md. 


Carl J. Winkler Sr. @ has retired 
as vice president of the Stewart 
Warner Corp. Mr. Winkler was 
president and treasurer of the U. S 
Machine Corp., Lebanon, Ind., for 
IS years, until it was absorbed by 
the Stewart Warner Corp. Prior to 
this, he had spent 15 vears with 
the Schwitzer-Cummins Corp., In 
dianapolis Ind. 
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The all-stainless construction of this new-type, 
double-seal ball valve means exceptional resistance 
to corrosion, erosion and abrasion. That’s part of 
the reason why these Jamesbury valves are being 
used for chemical applications . . . processing of hot 
caustic solutions... even for the vacuum fields. 
The valve differs from conventional globe or gate 
valves in that its operation depends upon a stain 
less steel ball, sealed with a plastic or rubber ring 


Crucible 


APRIL 


1956 


New, all-stainless double-seal ball valve. Its manufacturer, JAMESBURY CORPORATION, Worcester, Mass., stresses its straight-line flow 
and elimination of practically all maintenance. 


STAINLESS means corrosion-resistance 
in new double-seal ball valve... 


on both sides. All of the valve, including the ball, 
is machined from Crucible stainless bar stock, type 
303 or 316. 

Stainless may be the answer for your product, 
too. Why not let a Crucible engineer give you the 
facts concerning its most profitable use? Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa 


E R U C i P LE} first name in special purpose steels 


Steel Company of America 
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calls for RECORDED EXACTNESS 


Myriads of details go hand in hand with Quality Control. 


For one example, at the onset of production, a casting is 
“destroyed” by sectionalizing to determine dimensional 
accuracy, Irregularities can be corrected, molding methods 
acknowledged, and the general structure can be proved before 
subsequent costs are expended. 

As illustrated above, the transparent “sectional template” 
visually approves interior members and voids, as well as 
Outlines finish surface adequacy for the record. 

Complete progress is recorded, and any time after inception 
—Ccosts, revisions, equipment function, production details ,.. 
and even difficulties encountered can be itemized 
with exactness. 

It all adds up to top quality control service. This service 
can be your service. Write or call for complete information. 


UNITCAST CORPORATION, Toledo 9, Ohio 


In Canada; CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec, 


QUALITY 


STEEL 


Personals . . . 


James T. Shapland @ is now 
working as a foreman in the cerami- 
cast department of the Lebanon Steel 
Foundry, Lebanon, Pa. Mr. Shap 
land left the International Harvester 
Co. when its Evansville, Ind. plant 
was closed. 


Edward E. Reynolds @ has been 
named associate director of research 
for high-temperature and valve al 
loys at Allegheny Ludlum Steel 
Corp., Watervliet, N. Y. Prior to his 
recent appointment, Mr. Reynolds 
was supervising metallurgist for six 
vears with the same company. 


Thomas D. Cooper @ has taken 
military leave of absence from the 
Westinghouse Electric Corp., Pitts- 
burgh. Lt. Cooper is now serving 
as project officer, light alloys section, 
metals branch of materials lab 
oratory, Wright Air Development 
Center, Wright-Patterson Air Force 
Base, Ohio. 


Harry P. Dobrow @ has joined 
the advanced reactor development 
department of the atomic power 
division of the Westinghouse Elec 
tric Corp., Pittsburgh. Mr. Dobrow 
was formerly assistant to the vice- 
president of the Alloy Engineering 
and Casting Co., Champaign, 
and also assistant chief engineer, 
aircraft castings design, with the 
same company. 


George J. Basl @ is now em- 
ployed in the materials and processes 
department at the Rocketdyne Div., 
of North American Aviation, Inc., 
Canoga Park, Calif. 


Jerome M. Mann @ as at present 
on active duty with the U. S. Air 
Force. Mr. Mann is assigned to sup- 
ply school at F. E. Warren Air Force 
Base, Wyo. for further assignment 
to the Far East. He plans to return 
to the Reynolds Metals Co. when 
his military service is completed. 


Stanley L. Channon @ has joined 
the staff of Hunter Engineering Co., 
Riverside, Calif. Dr. Channon came 
to the United States from Australia 
in 1947 to pursue graduate studies 
in metallurgical engineering. After 
receiving his Ph.D. at the University 
of Illinois, he joined the E. 1. du 
Pont de Nemours & Co., Wilming- 
ton, Del. and later was employed by 
Kaiser Aluminum and Chemical 
Corp., Spokane, Wash. 
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Free-Cutting CHASE’ BRASS ROD 


makes tools last longer, @ 


lowers production costs! 


The big difference in machining Chase 
Free-Cutting Brass Rod is a direct re- 
sult of just the right amount of evenly 
dispersed lead particles in the alloy. 
The proof is in the chips! 


Chase Free-Cutting Brass Rod yields 
short, brittle chips which rapidly clear 
cutting tools — make possible heavier 
feeds, higher cutting speeds—without 
cumming or jamming. 


You can get Chase copper alloys in 
many different cross sections that save 
additional machining time. These in- 
clude round, hexagonal and octagonal 
rods, square and rectangular bars, and 
oval, half oval and half round shapes. 
Remember, too, repeat orders of Chase 
alloys always have the same cutting 
characteristics. 


Get the alloy rod you need, from 
Chase wholesalers or from Chase's own 
fully stocked warehouses or mills. 
Write, wire or phone, today! 


NEW CHASE ROD and WIRE MOVIE “IN THE CHIPS” 


Contact your nearest Chase Warehouse or Sales Office now 
to arrange for a loan of this informative film for showing in 
your own organization. Write on your Company letterhead 
The Nation's Headquarters for Brass & Copper (‘ties ey) 
BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENMECOTT COPPER CORPORATION 
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ladle 


with J-M 3X Blazecrete’ 
the hydraulic setting refractory 


You can make longer lasting 
linings for ladles with J-M 3X 
Blazecrete, because it is spall- 
resistant, withstands slagging ac- 
tion and has negligible shrinkage. 


3X Blazecrete .. . the 3000F 
refractory ... is easily and quickly 
applied .. . mix with water like 
ordinary concrete, and slap-trowel 
to desired thickness. Hardens with- 
out application of heat. Contains 
no harmful irritants . . . safe even 
for hand application. 3X Blaze- 
crete is furnished as a dry mix, 


Whether you gun it... 


and may be stored indefinitely with- 
out deterioration. 


You'll also find 3X Blazecrete 
ideally suited for forming run-out 
spouts and for gunning parts of 
iron cupolas. 


Send for free brochure on Blaze- 
crete (RC-28A) describing its 
properties and uses. To obtain your 
copy—as well as additional appli- 
cation details—write Johns-Man- 
ville, Box 60, New York 16, N. Y. 
In Canada, 565 Lakeshore Road, 
Port Credit East, Ontario. 


or slap-trowel it... 


Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


Personals . . . 


Paul J. Niquette @, a June 1955 
graduate of Illinois Institute of Tech- 
nology, is now employed as a metal 
lurgical trainee at the South Works 
of U. S. Steel Corp., Chicago. 


John M. Lessells @ has retired 
from active teaching at the Massa- 
chusetts Institute of Technology and 
is devoting his time to the consult- 
ing firm of Lessells and Associates, 
Inc., Boston. He is the president of 
the firm. 


Gedale D. Davis @ has been re- 
leased from active duty with the 
U. S. Navy and is now a metallurg- 
ical trainee at the Baltimore, Md., 
plant of the Kaiser Aluminum and 
Chemical Corp. 


R. J. Hayes @ is engaged in jet 
pilot training at Laughlin Air Force 
Base, Del Rio, Tex. Lt. Hayes was 
formerly employed as a metallurgical 
engineer by the Raytheon Manufac- 
turing Co., Wayland, Mass. 


Glenn F. Whiteley @ has been 
transferred from the Bridgeport, 
Conn. plant of Heppenstall Co, to 
the Indianapolis, Ind. plant of the 
same company. Mr. Whiteley is 
chief metallurgical engineer at the 
Indianapolis plant. 


Paul E. Mueller @ has accepted 
the position of remelt metallurgist 
with Kaiser Aluminum and Chem- 
ical Corp. at the Halethorpe, Md., 
extrusion plant. Prior to this position, 
Mr. Mueller was a research and 
development metallurgist for Re- 
public Steel Corp., Canton, Ohio. 


Erich Meinhard @, formerly a 
member of the metallurgical staff 
of Lindberg Steel Treating Co., Chi- 
cago, has been transferred to the 
Lindberg plant in Los Angeles as 
plant metallurgist. Prior to joining 
the Lindberg Steel Treating Co., 
Mr. Meinhard was employed as re- 
search metallurgist by Rheinische 
Roehrenwerke A. G., Dusseldorf- 
Rhine, West Germany. 


John E. Newlin, Jr. @ has been 
appointed manager of toolsteel sales 
by the Carpenter Steel Co., Reading, 
Pa. Mr. Newlin joined Carpenter 
after 15 years with Henry Disston 
& Sons Co., Inc., Philadelphia, and 
last held the position of manager 
of sales of both the steel and armor 
divisions of Disston & Sons. 
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It is Revere’s business to supply you with 
metals that can keep your production flowing 
smoothly. In Revere Aluminum Extrusions 
you get metals made with a skill that comes 
only from many years’ experience, plus 
service and delivery that come from Revere’ s 
undivided interest in filling your needs. It 
will pay you to gear the progress of your 
business to the most dependable sources 


of supply. 


Revere Aluminum Mill Products include e» 
truded products; coiled and flat sheet, em 
bossed sheet, circles and blanks: seamless 
drawn tube and welded tube: rolled shapes 


electrical conductors forgings, and foil 
Call the nearest Revere Sales Office now 


They are in all principal cities. Revere Copper 
and Brass Incorporated. Founded by Paul 
Revere in 1801, Executive Offices: 240 Park 
Avenue, New York 17, N. Y 
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a special message 
for manufacturers of 


corrosion protection or 


cutomotive equipment 


showroom sparkle? IRI DITE 


Whether you're finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can do with 
Iridite: 
ON ZINC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifications and 


ranging in appearance from olive drab through sparkling 
bright and dyed colors. 


ON ... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 

ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process in 
bulk. 


ON MAGNESIUM Iridite provides a highly protective film in 
deepening shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND iRIDITE 1S EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. No 
exhausts. No specially trained operators. Single dip for basic 
coatings. Double dip for dye colors. The protective Iridite 
coating is not a superimposed film, cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
deta. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies" in your classified telephone book. 


Iridite is approved under g 


Ao 
INCORPORATED 


4004.00 «mony ment BALTIMO 


Maanvtecturers of Finishes fer Corrosion Protection and Feint 
on Non-Ferous Metals, ARP Ploting Chemicals, 


Personals . 


Clarence J. Miller @, formerly 
chief metallurgist at the Kaiser 
Frazer Corp., Willow Run, Mich., 
is now a metallurgical specialist in 
the development engineering section 
of the jet engine division of the 
General Electric Co., Cincinnati, O. 


William A. Token @ is a process 
analyst in the process control de 
partment of Consolidated Vultee 
Aircraft Corp. Formerly, Mr. Token 
was a laboratory technician in the 
metal department of the steam tur 
bine division, South Philadelphia 
Works, Westinghouse Electric Corp. 


Jess N. McCombe @ has been 
appointed district sales manager of 
the Milwaukee branch for the Wis 
consin territory of Columbia Tool 
Steel Co., Chicago Heights, Ill. Mr. 
McCombe joined the company in 
February 1952 as a service tech 
nician in the Chicago area. 


John D. Berwick, Jr. @, formerly 
assistant to the works manager of 
the Seymour Mfg. Co., Seymour, 
Conn., has been appointed general 
superintendent in charge of the 
manufacturing division. 


John J. Stobie, Jr. @ has been 
appointed west coast sales manager, 
Long Beach, Calif., for the Apex 
Smelting Co. 


T. E. Rybka has been named 
assistant sales manager, special prod- 
ucts division, American Cast tron 


Pipe Co., Birmingham, Ala. 


Aaron Wachter @, corrosion de 
partment, Shell Development Co., 
Emeryville, Calif. has been given the 
1955 Outstanding Service Award of 
the Western Region of the National 
Association of Corrosion Engineers. 


John L. Cotsworth @ has been 
named manager of sales for the 
Northeastern Steel Corp., Bridge- 
port, Conn. Before joining the cor 
poration, Mr. Cotsworth was gsso- 
ciated with Atlas Steels, Ltd. 


Max Huber @ is now employed 
as a metallurgical engineer in the 
special steel division of Union Car- 
bide Europe, Geneva, Switzerland. 
Mr. Huber was previously associated 
with the Battelle Institute in Geneva. 


R. N. Sebris @ is now chief engi 
neer at Eastern Air Devices, Inc., 


Dover, N. H. 
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Expert Salem-Brosius Engineering 
SOLVED 
This Tough Heat-Treating Problem 


The complex battery of pit-type heat-treating furnaces shown 
above, drawn to scale and cut away to show the heating 
action, was designed and erected by Salem-Brosius. They are 
radiant-tube, gas-fired, forced-circulation furnaces designed 
to anneal and normalize helicopter propeller tubes and other 
tubular section in a nitrogen atmosphere 

The first two furnaces in the battery anneal at 1350°F 
both round and elliptical alloy steel tubes at the rate of 1200 
Ib per hr. The third furnace has an equal capacity, but 
normalizes the tubes at 1850°F. These furnaces will handle 
lengths from 3 to 15 ft and diameters from 6 to 18 in., with 
either uniform or varying wall thicknesses. Elliptical tubes 
may range up to 22 in. on the major axis by 10 in. on the 
minor axis. The equipment seen in the background includes 
a nitrogen gas generator and gas scrubbing, refrigerating and 
drying units. 

We think you'll agree that in successfully solving this 
heat-treating problem, Salem-Brosius has the experience and 
know-how to solve yours. Write to us. 


CARNEGIE, PENNSYLVANIA 


~ 

CANADA: SALEM ENGINEERING LtD. 1525 BLoor StREET West, TORONTO 9, ONTARIO 


Schaible Company finds 
Blowers that can take 


The air in this typical production foundry All 18 Ccmpbell-Hausfeld tilting crucible 
is full of sand and dirt—but North Amer- furnaces in this brass foundry use: 

ican blowers, designed for heavy duty, North American No. 300 Turbo Blowers 
give constant pressure year-in and year- North American No. 65 Aspirator Mixers 
out, even on these really tough jobs. North American 

Foundry success depends on steady oper- No. 18 Atmospheric Regulators 
ation—-steady blower operation. North American No. 25 Butterfly Air Valves 


For Better Blowers — Buy North American 


nbustion 


East 71st St. « 
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THE TRAILMOBILE SHIFTABLE TANDEM Truckers often lose time and 
money in shifting trailer cargo, changing tractors, or cutting pay- 
load to meet |e gal axle-weight requirements Now, however they 
can balance any load in just five minutes by moving the Shiftable 
Tandem Axle Assembly made by Trailmobile Inc., Cincinnati, 
Ohio. The axle assembly slides forward or backward, as needed, 
along a stainless steel rail on four shoes of wrought Everdur. It 
can move 66 inches and be locked at 3-inch intervals by lo« king 
rods through holes in the rail. 


EVERDUR CAN TAKE THE LOADS AND SPLASH — One of the shoes of 
wrought Everdur installed in the Shiftable Tandem frame. An 
Alemite fitting in center hole and oil grooves provide lubrication 
The Everdur shoes carry normal tandem loads of 32,000 pounds 
day and night, and slide freely under this pressure. Resistance 
to corrosion is another reason why Everdur was selected, for un 
like the trailer’s cargo, the Everdur shoes are exposed to road 
splash of varied mixtures 

Wherever metal must resist corrosion, be strong and tough, 
and be available in forms easily fabricated, consider Everdur, 
Anaconda’s family of copper-silicon alloys. The American Brass 
Company Waterbury 20, Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont 


"tee Pat oF 


EVERDUR 


HOW WROUGHT EVERDUR CUT MATERIAL COSTS —Trailmobile first 
tried high-tin bronze castings for the shoes on which the assembly 
slides. But re jects for porosity and w inpace in the thin cast section 
we're a costly problem and all surfaces had to be finish-anachined 
The wrought Everdur bar stock sugue sted by Anaconda’s techni 
cal ¢ \perts has surfaces satisfactory as delivered—ready for drill 


ing holes (shown above ) 


: 

HOW WROUGHT EVERDUR CUT LABOR COSTS— / hie castings formerly 
used were not uniform. Hard spots made surface machining difh 
cult and expensive. The entire operation was unnecessary with 
wrought Everdur bar stock reducing labor cost by about 50 


per cent, (Above) Countersinking holes for screw fastenings 


WROUGHT EVERDUR IS READILY MACHINABLE 
dense wrought Everdur is uniform and poses ho spec ial problems 
in machining. Oil grooves are shown being milled in the shoes 


Though tough and 
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NO 
SINGLE 


ABRASIVE 


Fy as to finish and 


It is a fact that your own requirements 
speed determine the type of abrasive you should use. As an 
example: for heavy cleaning GY chilled iron shot or grit 
is indicated; for less severe cleaning or scale removal 
annealed iron shot or grit may be used. Controlled T “chilled” 
and Permabrasive “annealed” shot and grit are engineered 
hy. for the jobs they are to perform. We'll guarantee that 


G 
our abrasives will produce a savings { 5 your present 


ae) 


abrasive costs or we will give you a check 
* 
cover the guaranteed savings. How can you lose? Now is the 


to make a test—now is the time © to save on 


your blast cleaning costs. 


*10% in the case of Permabrasive, 15% in the case of Controlled T 


WRITE FOR: () “A Primer on the Use of Shot and Grit” 
“it's Triplets’ (A Story of Palletizing) 
() * Tired of Making Tests?" 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 

THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, Illinois 


SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & CO. 


(INCORPORATED) 


CHICAGO + DETROIT + CINCINNATI + ST, LOUIS + NEW YORK 
CLEVELAND «+ PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 


Nominating Committees 


for AS.M. Officers 


N ACCORDANCE with the Constitu- 
tion of the American Society for 
Metals, President O. 
has appointed a nominat- 


ing committee to select candidates 


for president (for one year vice 
president (one year), and two trus 
tees (two years). This committees 
selected from names submitted by 


the chapters consists of 


Chairman: B. Post (Lehigh 
Valley hapter ), arpenter Steel 
Co., Reading, Pa 

Hanoy J. Roasr (Ottawa Val 
ley ), 140 Grosvenor Ave., Ottawa 
Ont., Canada. 

D. J. Wricur (Peoria), Caterpil 
lar Tractor Co., Peoria, I) 

H. E. Franpenrs (Utah), Univer 
sity of Utah, Salt Lake City, Utah 

James V. Couvtrer (Golden Gat 
Chapter), Coulter Steel & Forge 
Co., Emeryville, Calif. 

Oscan T. Marzkxe (Washington 
Chapter), Division of Physical Met 
allurgy, Naval Research Laboratory 
Washington 20, D.C. 

L. Rusray Worcester 
Chapter), Wyman-Gordon Co., Wor 
cester, Mass. 

A. R. (Carolinas Chap 
ter), Western Electric Co., Winston 
Salem, N.C. 

Apert T. Ripincer ( Minnesota) 
Metallurgical Inec., 900 East Hen 
nepin, Minneapolis 14, Minn 


Also in accordance with the con 


stitution, a committee for the nomi 


nation of secretary (two years) has 


also been appointed, consisting of 


the president and the six immediate 


past presidents, This committee con 
sists of: A. O. Scuarrern, Chairman 


Gronce A. Roserts, James B. Aus 


TIN, Raven L. Witson, Joun Crip 


MAN, Water E. Jominy and Ar 
ruun E, Focke 


These two committees will meet 
during the third full week in May 
They will welcome suggestions for 
candidates in accordance with the @ 
Constitution, which provides that 


endorsements of a local executive 


committee shall be confined to mem 


bers of its local chapter, but indi 


viduals may suggest to the nominat- 


ing committee any candidates they 


would like to have in office. Endorse 


ments may be sent in writing to 


members of either committee. 
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Waste can mean a lot, especially if you have excessive condition- 
ing costs or high rejection rate. 


The addition of Vancoram Grainal Alloys has greatly 
improved hot-working characteristics of stainless and heat - 
resisting grades for many producers. 


Think what that means particularly in the higher alloy 
grades that are prone to develop cracks and other 

surface defects. Grinding, chipping and scarfing the 

loss of good metal can be held to a minimum. You save in 
rejection and conditioning costs, which result in higher 
yield and the conservation of scarce alloying elements. And 
you step up production at the same time. 


Why not try this new application of Vancoram Grainal Alloys. 
Your nearest Vanadium Corporation Sales Office will 
be glad to help you. 


Producers of alloys, metals and chemicals 


f, 
VANADIUM CORPORATION OF AMERICA 


Yom of 

420 Lexington Avenue, New York 17, N.Y. 
Pittsburgh Chicago ~- Clevelond Detroit 
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Bismuth Additions 
to Steel 


“Digest of Experiment of Add- 
ing Metallic Bismuth to Liquid 
Steel”, by V. S. Bozhko, Trudy 
Inatituta Chernoi Metalurgii”’ 
Vol. 7, 1953, p. 54-56. 


| USSIAN metallurgists have been 

attempting to raise the quality 
of steel and reduce the amount of 
nonmetallic inclusions by improving 
melting, deoxidation and casting 
practice, Reduction of inclusions by 
the use of inert gases has been tried 
but was found to be either imprac 
tical or too expensive, 

It was decided to study the effect 
of metallic bismuth because 

1. According to the available 
binary equilibrium diagrams, bis 
muth is insoluble in iron and in the 
other elements in steel and should 
be inert in liquid steel. 

2. The specific gravity of bismuth 
is 9.8 compared to about 7.0. for 
steel, so it should be easy to add 
to steel, 

3. The vaporization temperature 
of bismuth is about 1450° C, (2640° 
F.) and it would vaporize when 
added to liquid steel, The escape of 
this vapor might cause nonmetallic 
impurities to rise to the surface of 
the liquid steel. 

4. Bismuth increases the fluidity 
of liquid steel and therefore would 
facilitate the casting of thin or intri 
cate sections. 

The effect of additions of granular 
bismuth was studied both in the 
laboratory and in commercial prac 
tice. The laboratory heats were 7 to 
1! lb., and the bismuth was added 
in the mold, For commercial ingots 
of 44 to 950 Ib. the bismuth was 
added in the ladle. In 2500-lb. ingots 
the additions were made on the 
ladle, mold or feed trumpet. Dense 
brown fumes were given off when 
bismuth was added in the mold but 
only slight fuming was observed with 
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the other two addition methods. 
However, some fuming occurred 
during the teeming of ingots from 
ladles treated with bismuth. 

The liquid steel treated with bis 
muth was more fluid and more active 
in the mold. The steel retained a 
mirror surface because the formation 
of oxide layers was retarded, even in 
steels containing chromium. 

In spite of these phenomena, how 
ever, there was no significant effect 
of bismuth additions on the proper 
ties of the final steel bars, and it was 
impossible to find any trace of resid 
ual bismuth in the steel, even with 
a spectroscope. The amounts of non 
metallic impurities were the same in 
steels deoxidized in the usual manner 
with aluminum or ferrotitanium and 
those given an additional treatment 
with bismuth. There was no differ 
ence in the tensile and impact 
strengths in either the longitudinal 


or transverse directions. 


A. G. Guy 


New Gas Turbine Alloy 


Digest of “Engineering Re- 
quirements for Jet Engine Ma- 
terials”, by D. K. Hanink, F. J. 
Webbere and A. L. Boegehold, 
presented at Society of Automo- 
tive Engineers meeting, January 
1955. 


new nickel-base high-tempera- 

ture alloy is described which has 
both higher strength and lower con- 
tent of strategic alloying elements 
than other turbine-blade alloys. Cast 
blades made from this alloy, called 
GMR-235, have outlasted all com 
petitive alloys in turbo-supercharger 
service at 1500° F. In production 
aircraft gas-turbine engines, cast 
blades have lasted for as long as 
$00 hr. Stress-rupture properties are 
shown in Fig. 1. 

The composition of GMR-235 is 
0.10 to 0.20% C, 0.25% max. Mn, 
0.60% max. Si, 14 to 174% Cr, 8 to 
12% Fe, 4.5 to 6.0% Mo, 2.5 to 3.5% 


Stress, Psi. x 10 


100 500 1000 


Life, Hr 


Fig. 1 — Stress-Rupture Properties of As-Cast GMR-235 
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Bright Annealing 
Furnaces Use Kemp 
Atmos Gas Generators 
to Supply Controlled 
Atmosphere of Uniform 
High Quality 


Bright annealed steel is produced by Harris 
Steel Company, Kearny, New Jersey, with the 
help of two Kemp Model 6-MR Atmos Gas 
Producers. These two Kemp Generators burn 
city gas, to supply twelve furnace bases with 
purified controlled atmosphere. 

Treating gas 24 hours a day, seven days a 
week, each Kemp unit produces 6,000 cfh of 
gas .. . enough to meet the needs of annealing 
4,000 to 5,000 tons of steel per month. 


User Reports Complete Satisfaction 

Mr. Harry Vane, Plant Superintendent, re- 
ports ““These Kemp units have been in con- 
stant service for 4 years without a bit of 
trouble. The only maintenance needed has 
been ordinary routine. Because of the constant 
purity and qualitative analysis of the gas the 
Kemp Generators produce, we have been able 
to secure constant control of color, temper and 
quality of our output.” 


Kemp Can Help You, Too 
If efficient, carefully-controlled supply of pro- 
tective atmosphere gas can help you solve 
production problems, it will pay you to call in 
a Kemp Engineer for a detailed discussion of 
your needs. No obligation, of course. 


Write to: C. M. KEMP MFG. CO., 
405 E. Oliver Street, Baltimore 2, Maryland. 
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General view of Harris Steel Co. Bright Annealing Department, showing several of 
the 12 annealing furnaces supplied with Atmos Gas by Kemp Model 6-MR Generators. 


This Kemp industrial carburetor—the heert of 
every Kemp installati assures the desired 
analysis of protective atmosphere gas under 
any demand without waste... witheut frequent 
adjustments. 


ATMOS GAS GENERATORS 


ADSORPTIVE DRYERS « SINGEING EQUIPMENT 
IMMERSION MELTING POTS 
CARBURETORS BURNERS FIRE CHECKS 


| 
| steel Co- ROP Service 
Harris ple-Fre? 
| Ye tant 94-hour quality | 
e 
MP 
E 
OF BA 
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IMPROVED QUE NCHING. 
TEMPERATURE CONTROL 


Photograph. . Permission of Ford Motor Co. 


@ Use the NIAGARA AERO HEAT EXCHANGER to control 


the temperature of your quench bath and you remove the heat at 


its rate of input, always quenching at the exact temperature that 


will give your product the best physical properties. You get uniform 
results throughout the day's production, prevent losses, avoid 
rejections, increase your heat treating Capacity. 


The Niagara Aero Heat Exchanger transfers the heat to atmos- 


pheric air by evaporative cooling, It extends your quenching capa- 


city without using extra water. It pays for itself with water savings. 


In the installation illustrated the quench is caustic soda. Water 


also is accurately cooled and the system 1s easily kept clean. With 


an oil quench an extra advantage is to prevent flash fires. 


You can cool and hold accurately the temperature of all fluids, 


air, gases, water, oils, solutions, chemicals for processes and cool- 


ants for mechanical and electrical equipment. With the Niagara 


Aero Heat Exchanger you have closed system cooling, free from 


dirt and scale. 


For further information write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. MP, 405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities of United States and Canada 
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Turbine Alloy . 


Al, 1.5 to 2.5% Ti, 0.025 to 0.100% B 
and the remainder nickel. The rela- 
tively low content of strategic alloy- 
ing elements is indicated by its low 
rating in comparison with other gas- 


turbine alloys 


STRESS- 
RupTuRE* 


STRATEGK 
RATING 


ALLOY 


S 816 2562 24,000 
HS 36 2527 29,000 
HS 31 244) 28,400 
Nimonic 90 896 28.000 
Inconel “X” 849 28,000 
Nimonic 80 364 24,000 


GMR-235 306 38,000 


The high strength at elevated tem- 
peratures is obtained by the relative- 
ly high titanium, aluminum and 
boron contents. Strength increases 
with boron content up to about 0.25% 
but the ductility decreases when 
boron is greater than 0.10%. The 
strengthening is apparently due to 
the formation of a complex boride 
phase at the grain boundaries 

The best combination of high- 
temperature strength and ductility is 
obtained when the total content of 
aluminum plus titanium is between 
5.0 and 6.5% as shown in Fig. 2. If 


* 300 12, 
200 8 = 
= o 
a c 
> ° 
100 4a 
2 

0 


38 45 55 65 75 


Aluminum Plus Titanium, % 


Fig. 2 — Effect of Combined Alumi- 
num and Titanium Content on 
Strength and Ductility of GMR-235 


more than 4% Al is used pos ay tility 
decreases. With 4% Al, 2% Ti gives 
the best ductility. 

Strength is increased by either a 
solution anneal or by an aging treat 
ment. As-cast samples aged at 
1800° F. for 5 hr. have the best high 
temperature properties. A solution 
treatment of 1 hr. at 2100° F. fol- 
lowed by either air cooling or water 
quenching nearly doubles the stress- 
rupture life of as-cast samples at 
1600° F. and 28,000 psi. Aging of 


*Stress to produce rupture in 100 


hr. at 1500° F. 


METAL PROGRESS 


. 
N HEAT TREATING 
— 


Steel 


They’re Using 
Cr-Mo-W Die 

for Fan Hub Part 


Keonomy and long serviee life were the chief reasons 


that led Production Die Casting Company, Houston, 
Texas, to seleet Bethlehem Cr Mo-W tool steel for the 
manufacture of this hub for an attie fan 

The two part die, with Cr Mo-W_ (chrome-moly 
tungsten) used for both seetions, is approximately 
1G in. x 18 in. The part is cast of aluminum alloy, at 
1250 FF. Engineers at Production Die Casting Company 
av, “Verformanee of this die has been exeellent, It 
ha provided long, satisfactory service life " 


(r-Mo-W is an ideal tool steel for appleations im 


volving drastic changes in temperature, where heat 
checking and shock are a problem 

(r-Mo-W is our general purpose type of hot- work 
tool steel. It hardens mn air, and has good red-hardness 


and good machinability. Your Bethlehem distributor 


carries it in stock, in sizes to meet your needs 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Smooth Finish in Grinding Improves Tool Life 


\ smooth ground finish on tools with a cutting edge is 


essential to good tool life. This was proved recently in 


an application involving the use of our Lehigh H. tool 
steel in a rotary slitting knife 

In normal operation on hot-rolled strip these knives 
eut about S000 tons per edge on the original grind 
but after being reground in the mill, production 
dropped to about 3000 tons per edge. Investigation 
revealed that the reground tinish was rough and coarse, 


which meant in effect that the cutting edge were 


already dulled before being used in service. When the “HOLLOW-BAR” IN Two TYPES 


same knives were properly reground with a smooth 


finish, production again averaged 8000 tons per edge Jethlehem Hollow-Bar Tool Steel is now made in two 


Generally, a smooth ground finish of from 10 to 15 type BTK jothlehem Tool Room, oil-hardening), 


and Lehigh (Chigh-earbon, high-chrome). Hollow Bar 

ine he on a pro lometer is Satistactor’ 
is made by a high-speed trepanning process, by which 

cutting-edge perlormanes In the event that coarser 


hammer-forged or hot-rolled bare are cored out, then 
used, you may tind production decreased. rough turned on the out Hollow ideal 
time-saver on hardened bushings, ring dies, draw-ring 


and the like beeause the «teel ean be put rivht to work 


There no need to wait tor torged rin 


ge or dines 
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When compressive strength 
is important... 


look to KENNAMETAL 


The high compressive strength of Kennametal tungsten carbide 
compositions offers an unusual physical property to designers in that. 
it is higher than that found in virtually all melted, cast or forged 
metals and alloys. It is as high as 800,000 psi. 

In addition, Kennametal offers high hardness (85.0 to 93.0 Rockwell 
A); an extremely high Young’s Modulus of Elasticity (as much as 
94,300,000 psi); exceptional wear properties (as high as 100 to 1 as 
compared with steel); plus high impact strength and unusually high 
resistance to abrasion. 

Where retention of compressive strength at high temperatures 
presents a problem, Kentanium* may be the solution. Kentanium 
titanium carbide compositions combine high compressive strength 
and resistance to oxidation and thermal shock at temperatures of 
1800°F. and above. 

With this combination of physical properties, Kennametal and 
Kentanium are providing unusual performance in such diverse appli- 
cations as rolls for cold rolling of steel, dies, hammers and rams, 
mortars and pestles, testing machine parts (such as Brinell testing 
hammers), balls and seats for pumps, rock and core bits (for percus- 
sion drilling of hard rock and metal ores), milling and interrupted 
cutting of steels, hot rod-mill guides, and compression blocks for high 
temperature testing of alloys. 


What is your problem? As Kennametal is made in many grades, 
each with a high compressive strength, you can select the right grade 
for a specific problem. Kennametal may be the answer in getting your 
idea from the drawing board into production. Why not discuss your 
problem with a Kennametal engineer? He can show you reports of 
Kennametal performance on scores of applications and help you 
apply the grade best suited for your purpose. For more information, 
write for Booklet B-111. KENNAMETAL INc., Latrobe, Pa. 
* Registered Trademark 
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Turbine Alloy .. . 


the solution-treated material at 
a temperature of 1800° F. does not 
improve its properties. 

In addition to the stress-rupture 
evaluation, this paper includes data 
from thermal shock tests and high- 
temperature fatigue and _ internal 
damping measurements. Alloy GMR- 
235 appears to meet all requirements 
for gas-turbine blades. 


H. J. Roast 


Atmospheric Corrosion 
of Aluminum 


Digest of “Atmospheric Cor- 
rosion of Aluminum Alloys in a 
Large Chemical Factory and 
Their Protection by Painting”, 
by W. D. Clark, Journal of the 
Institute of Metals, Vol. 84, 
October 1955, p. 33-41. 


LTHOUGH structural steel is less 

expensive than aluminum the 
cost of protecting steel against cor 
rosion is so high that aluminum 
might be more economical for struc- 
tural applications if it required less 
painting. To obtain data on this 
question the Imperial Chemical In- 
dustries, Ltd. of Durham, England 
conducted atmospheric — corrosion 
tests at four sites for 47 months. 

The aluminum alloys tested most 
extensively were those containing 5 
to 7% Mg (No. 6 or 7), or 0.6% Mn, 
0.6% Mg and about 1% Si (No. 10), 
and the same with about 4% Cu 
(No. 15). Pure aluminum and 0.15% 
carbon steel were also tested. No 
clad specimens were tested because 
the results were to be applied to 
welded structures. Both extruded 
bars and sheets were included. 

Some of the specimens were ano- 
dized and others were treated with 
chromate before exposure or paint- 
ing. The protective paints investi- 
gated included six primers (oils with 
various pigments such as zine chro- 
mate, lead chromate alone or with 
iron oxide, iron oxide alone and port- 
land cement), and 11 paints that in 
cluded tar plus coal in naphtha, and 
various oils or resins with iron oxide 
titania, or flake aluminum as pig- 
ments. The primers and paints were 
applied by hand brushing. 

All specimens were exposed to 
the weather at 45° from the vertical 
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Two 36-KW Controlled 
Atmosphere Belt Conveyor 
Furnaces used to heat treat 

radio tube parts. 


© Belt Width —— 12” 
e Heating Chamber Length —— 36” 
« Variable Speed Drive —— 3" to 24” per minute 


Drever controlled atmosphere type furnaces are available 
in many designs to suit applications where high quality surface 
and heat treating specifications are essential. Belt conveyor fur- 
naces are designed with and without muffles, electrically heated 
and/or fuel fired. 
Excellent temperature uniformities, with complete automatic 
temperature controls are maintained within narrow 
limits up to 2100°F. 


We will be glad to supply you 
with complete information 


RED LION RD. and PHILMONT AVE., BETHAYRES. PA. 
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Eliminates need for air compressor .. . 
Eliminates maintenance costs of airless wheels 


Now, clean shell-molded castings faster, at lower cost. With 
new, low-velocity Sly-Jet Blast, cleaning action is thorough 
yet ‘gentle’’— therefore, no pitting, no removal of parent 
metal, no warping or distortion as with other cleaning 
methods. Efficient—abrasive is accurately directed over a 
large work area through a stationary nozzle, which can be 
set at any angle from horizontal to vertical. Economical 
operation—blower unit is powered by electric motor; there 
is no compressor, no need for high horsepower. Long, 
trouble-free operation—there are no moving parts in the 
blast zone; abrasive is introduced directly into the nozzle. 
Versatile—nozzle opening can be in any shape from 
circular to rectangular and any size. Abrasive can be any 
grade of sand, most grades of grit. Non-stop operation— 
cleaning mechanisms can run continuously for effective 
integration in continuous-flow handling systems. 


Take the problem and expense out of cleaning shell-molded 
castings. Write today for the facts on new Sly-Jet Blast. 


MANUFACTURING CO. 


NEW Low-cost WAY TO CLEAN 


SHELL=- MOLDED CASTINGS 


NEW SLY-JET BLAS 


OFFICES IN PRINCIPAL CITIES 


4768 TRAIN AVENUE * CLEVELAND 1, OHIO 


Corrosion... 


position, and facing south, between 
9 in. and 4 ft. from the ground. The 
four exposure sites were: 

1. A railway yard occasionally 
dampened by clean water spray. 

2. Near a quenching tower for 
coke ovens. 

3. Adjacent to ammonium sulphate 
and sulphide plants. 

4. Near a nitric acid plant with 
steam and spray nearby. 

After exposure the specimens 
were graded by observers on their 
general appearance. Some of the 
gradings were checked by a second 
appraisal. The grades were expressed 
by numbers between 1 and 10; the 
final value reported for each sample 
was the average of all the observer's 
grades on duplicate specimens. 

Steel specimens were tested at the 
four sites for only 16 months since 
all unpainted samples were badly 
corroded in that time. The corrosion 
of bare steel was most rapid at site 
3, where the average penetration 
rate was 12.4 mils per year. Site 3 
also gave the lowest grades for 
painted steel. Site 4 was best for 
bare steel, but next to the worst for 
painted, All the painted steel speci- 
mens were finished with tar paint. 
The best corrosion resistance was 
obtained by wire brushing and ap- 
plication of a lead chromate or red 
iron oxide primer before painting 
with tar. Shot blasting and the ce- 
ment primer were inferior. At site 
2 corrosion was slower than at the 
other sites for the steel specimens 
painted in the laboratory. When 
steel was first weathered at site 2 
and then cleaned and painted, corro 
sion was very rapid. 

The visual grading of bare alumi 
num alloy specimens after exposure 
resulted in the lowest marks at all 
sites for alloy No. 15 containing cop- 
per. This alloy also showed the 
greatest drop in tensile strength from 
corrosion. Corrosion of this alloy 
was intercrystalline and produced 
exfoliation or blistering. At sites 3 
and 4 pure aluminum appeared to 
resist corrosion better than the alloys 
but this was not supported by tensile 
tests. Alloy No. 10 maintained its 
strength best after exposure in spite 
of a tendency toward intercrystal- 
line attack. The lower surfaces of 
specimens of all the alloys were 
more severely pitted than the upper 
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24-inch long castings. Fast continuous flow 
from mold-making to machining is assured; 
Shy Dynaclone Filer keeps oreo 
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“INCREASED 
TAP LIFE 
FROM 250 
TO 4000 
PIECES” 


Metal stamping... precision grinding ... machining 

. stud welding ... tool and die making. These are 
some of the expert operations performed by the 120 
skilled employees of C.S.S. Machine & Tool Company 
of Philadelphia. . 
knowhow and teamwork. And for the past year, with 
Cities Service cutting fluids, this work has been done 


. operations based on many years’ 


with even greater precision, greater efficiency than 
ever before. 

In its tapping operation, for example, C.S.S. in- 
creased tap life from an average 250 pieces to over 
1000 pieces with Cities Service Chillo Cutting Oil 
And in a drilling operation with its Brown and 
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Cities Service Chillo Cutting Oil produces astounding results for 
C.S.S. Machine & Tool Company, Philadelphia, Pa. 


CITIES (A) SERVICE 


QUALITY PETROLEUM PRODUCTS 


Sharpe Automatics, time required to make one piece 
was cut from 240 to 165 seconds! 

Says President F.G. Schutz: “Cities Service Chillo 
Cutting Oils are the best we've ever seen. Likewine 
Cities Service Lubrication Engineers. It's wonderful 
to deal with someone who knows our operation 
well and has products that help improve it.’ 

If you have a lubrication problem, or even if you'r 
running smoothly, talk with a Cities Service Lub: 
cation Engineer. He’s known for solving problem 
known for making smooth operations still smoothes 
Or, if you prefer, write: Cities Service Oil Company 
Sixty Wall Tower, New York 5, N. Y. 
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A HEAD START 


IN STEEL SHOT 
QUALITY 


Pioneered in 1948, and backed by over 60 years’ 
experience in the manufacture of abrasives, Tru- 
Steel Shot was the original High-Carbon Fully 
Heat-Treated Steel Shot of Tool Steel Quality! 


Tru-Steel, and only Tru-Steel, has the head start 


in experience, in manufacturing know-how, in 


years of solving steel shot blasting problems! 


Every heat of Tru-Steel is laboratory tested and 
controlled to the exacting standards of fine steel 
making! 


Only in Tru-Steel are found the combined char- 


acteristics that have been sought for years in 


metal abrasives — super toughness for resistance 


to breakage and proper hardness for fast, thor- 


ough surface-bright cleaning. 


And Tru-Steel is now packaged in 50-lb. double 
burlap bags — the finest packaging ever devised 


for metal abrasives — lighter, easier to hondle, 


easier to stack, not slippery like slick, hard- 


surfaced cardboard cartons. 


HERE'S ONLY ONE 


 TRU-STEEL 


Manufactured by 
STEEL SHOT PRODUCERS, Inc. 
Butler, Pa. 


Corrosion... 


Otherwise little difference between 
alloys or sites is found in data for the 
bare aluminum alloys. Chromate 
treatment without paint did not 
affect the corrosion although it 
stained the surface yellow. 


surfaces at all sites except No. 2 


Results for the aluminum alloys 
painted with tar paint showed that 
zinc chromate with micaceous iron 
oxide in linseed oil was the best 
primer, and that pretreatment with 
an application of chromic and sul- 
phuric acids was helpful. With these 
treatments and tar paint, pure alumi- 
num and the Al-Mg alloys were 
rated 80 to 82, the Al-Mn-Mg-Si 
alloy 72 to 78, and the copper-bear- 
ing alloy 42 to 50. There was little 
difference between the various sites 
Attack was more severe on the under 
sides. After 47 months these speci- 
mens were in better condition than 
the painted steel after 16 morths. 

The range of variation caused by 
the use of different paints was not 
large but the best ratings were at- 
tained with iron oxide, especially 
the micaceous variety in “linseed- 
tung stand-oil”. Pretreatment was 
definitely worth while, the best being 
anodizing or chromate dipping. Pre- 
treatment followed by a cheap paint 
gave better results than the use of 
a more expensive paint without it. 
The application of two finish coats 
(three including the primer) gave 
thicker coatings and better results 
with iron oxide paint but not with 
titania paint. The micaceous iron 
oxide paint gave an exceptionally 
thick coating which may be the rea- 
son for the superior results with it. 
The differences in results between 
the finish paints were considered 
insignificant. A good pretreatment 
was most important. Zinc chromate 
was preferred among the primers; 
the carrier was unimportant. 

Some of the painted specimens 
of copper-bearing aluminum alloy 
which had corroded appreciably in 
16 months were locally cleaned by 
wire-brushing, primed, coated with 
tar paint, and retested. After 31 
months additional exposure, they 
were in better condition than speci- 
mens exposed 47 months without an 
intermediate repair. 

At sites 1, 3 and 4 all specimens 
showed more localized and deeper 
pitting on the under sides than on 
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From production line to neighborhood delivery 


“MADE WITH 


ad 


International Harvester’s multi-stop delivery truck with a Metro-Lite body offers many advantages. 


MAGNESIUM!” 


International Harvester chooses magnesium for Metro-Lite delivery bodies 


to gain ruggedness and light weight. 


Easier to build . . . easier to sell. These are the general reasons 
why International Harvester’s subsidiary, The Metropolitan 
Body Company, has added its name to the growing list of 


major companies who have chosen magnesium. 


But let’s look at the specific reasons: Trucks utilizing magne- 
sium and other lightweight materials are easier to build and 
sell. Weight reduction is one reason, ruggedness is another. 
New simplified body construction is yet another, Light weight 
means easier fabricating and lower production costs for the 


manufacturer. The trucker, too, benefits from more payload 
and lower operating costs. Extra strength and ruggedness, 
coupled with thick-sheet construction, eliminate the need for 
interior frame posts and protective lining. This adds 15% 
more capacity to a ten-foot body! 


Join the many manufacturers who are improving their products 


—and sales possibilities—with magnesium. Contact your 
nearest Dow sales office or THE DOW CHEMICAL COMPANY. 


Magnesium Sales Department MA 351D, Midland, Michigan. 


you can depend on DOW MAGNESIUM 
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it’s the Reliability of 


THAT ASSURES MORE PRODUCTION - 
LESS "DOWN TIME’ - UNIFORM RESULTS 
PEWER REJECTS - 


These special pit type furnaces with a work space of 48” 

dia. x 156” deep are typical of furnaces designed and built 
by Hevi Duty Electric Company to solve unusual heat 
treating problems. 


The Hevi Duty return bend type heating elements are zoned 
to provide uniform temperatures in the entire depth of the 
work chamber. For more information on how Hevi Duty 

Pit Type Furnaces can help you... 


Write for Bulletin HD-451 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


Corrosion .. . 


the upper. Perhaps this was due to 
promotion of pitting by adhering 
dust but no reason was found for 
the absence of the effect at site 2 
since upper surfaces there became 
very dirty. It is common to find the 
inner side of aluminum sheathing 
close to a wall corroding faster than 
the outer side, unless the inside at- 
mosphere is clean and dry 

At site 4 most of the specimens 
resisted corrosion better than at the 
other sites; the worst attack occurred 
with most types at site 3. 

Two instances of good outdoor 
service of an aluminum alloy in sheet 
form are described in detail. An un- 
painted roof and sides on a com- 
pressor house have shown only a 
gritty white patina in five years ex- 
cept for slight corrosion where parts 
of the sides are only a few inches 
from a brick wall. Ventilators of the 
same alloy on the roof of a gas plant 
became dirty and acquired a gray 
patina in eight months. They were 
brushed, primed and painted with 
tar. Three years later there was but 
little deterioration: painted steel 
would have lasted only a vear or 
two at the same location 


G. F. Comsrock 


Inhibition of Grain 
Growth 


Digest of “The Effect of 
Aluminum Nitride Precipitation 
in Relation to Grain Growth in 
Steels”, by A. B. Chatterjea and 
B. R. Nijhawan, presented at 
the annual meeting of the In- 
dian Institute of Metals in Jan- 
uary 1955, 25 p. 


AbtHover vanadium and sulphur 

also restrict grain coarsening in 
steel, the most commonly used grain 
refining element is aluminum. From 
the various proposed theories that 
aluminum, alumina or aluminum 
nitride is directly responsible for the 
inhibition of austenitic grain growth, 
the explanation based on the nitride 
seems preferable. 

To obtain confirmatory experi- 
mental evidence, the grain sizes of 
12 steels containing 0.22 to 0.44% 
C, 0.55 to 1.24% Mn, up to 0.28% 
Si, up to 0.2% S, 0.002 to 0.009% 
acid-soluble N, and from traces to 
1.2% Al were investigated. Most of 
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ger of Cleveland Pneumatic Tool Co., 
= says, “The uniformity of temperature 
ae in our Hevi Duty Pit Type Furnaces ‘ 
7 allows us to heat treat large air-craft 

a forgings at heats and speeds adequate 

m4 to meet the most exacting require- 

ments.” 
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the steels were melted in a 75-lb. 


induction furnace but two were 


openhearth steels. They were nor- 
malized in bar form and pack Car- 4 Considerably Superior 4 
burized before determination of the 
grain size. The critical points of 0.44% 
carbon steels were raised appreciably 
by 0.239% Al or more 

The grain size of the steels to 
which no aluminum was added 
coarsened gradually above 1560° F 
Those with 0.02 to 0.07% aluminum GIVE YOU A WIDE RANGE OF TEMPERATURES 
did not coarsen apprec iably up to WITH A HIGH DEGREE OF UNIFORMITY... 
1740° F., but at 1830° F. or higher 
became much coarser. The coarsen 
ing temperature rose with the resid- 
ual aluminum content of the steel 
up to about 0.1%, at a rate somewhat 
similar to that of the solution tem- 
perature of aluminum nitride, With 
higher aluminum, however, — the 
grain-coarsening temperature de 


creased, The alumina contents of all 


these steels (except the one with 
1.2% Al) were practically the same. 

Other public ations are quoted to 
explain how the theory that alumi 
num nitride is responsible for inhibit- 
ing grain growth in aluminum 


treated steels accounts for these 


observations. There is more nitrogen 
in the insoluble residue from finer- 
grained steels. Aluminum nitride dis 
solves in the steel and loses its effec- 
tiveness at a high temperature, thus 
explaining the coarsening, and the 
solution temperature has been shown 
to correspond roughly with the coars 
ening temperature, Its solution re 
quires a higher temperature when 
the aluminum content is higher, thus 
explaining why the coarsening tem- 
perature rose with the aluminum 
content. The decrease in coarsening 


temperature with excessive alumi 


num could be explained if the par 
ticle size or distribution of the nitride 


were different in the very high alumi This all-purpose furnace gives you temperature uniformity 

num steels. . in the 400° to 1850° F. range. The Jeffrey Manufacturing Co. 
Some steels of different aluminum is using this multi range convection furnace installed at 

contents were soaked in purified floor level for hardening and tempering operations on large 


nitrogen for 24 hr. at 1920° F., and 
the nitrogen absorption was greater 
with higher aluminum. With 1.2% Al 
the nitride was formed in sufficient 


parts, and occasionally for pack carburizing. They find it 
‘considerably superior’ for their type of operation. Bulletin 
HD 341 gives you all the details, types, sizes and specifications 


ial features. Write for your copy today! 
amount to appear plainly as dark as well as special feature ”" ate Py Y 


needles in an unetched photomicro 
graph at 940 * magnification, espe 


cially near the exposed surface o [ = = 


the sample. The identity of the 
HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


needles was checked by comparison 


with a specimen heated in contact 


with potassium cyanide. The needles 


are also identified as aluminum ni- 
tride by X-ray 


diffraction. Some spe- 
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Jeffrey Manufacturing Co., Colum- a 
bus, Ohio, reports. . . “This fur- 
. nace is in constant use and has ; 
erior to those previously obtained.” 


FABRICATED ALLOYS 


Bright annealing Stain 
less strip in Drever fur 
nace, 2050° F. Welded 
Inconel corrugated in 


both arch and hearth 


UNIQUE EXPERIENCE 
AND FACILITIES SOLVE TOUGHEST 
MUFFLE AND RETORT PROBLEMS 


Here are four examples from current production, each featuring 
unique Rolock fabricated welded design and construction 

each assuring far longer service life, positive gas-tightness and 
stability at high temperatures. Rolock's wealth of experience and 
special skills are at your service, Quality standards maintained by 
the use of pressure testing, X-ray, penetrant die and other forms 
of inspection, Call or write for our new comprehensive catalog: 


data book. 


Brazing aircraft wing 
assemblies in Hydro- 
gen atmosphere, Hol- 
croft furnace, Gas- 
tightness essential 
Max temp, 2150 


Elliptical form with 
single longitudinal weld 
6” wide, 2” high x 17 
feet. AGF furnace, an- 
nealing steel strip 


2700-lb. muffle, corrugated, 
welded fully annealed after 
fabrication. Rockwell fur- 
nace, continuous annealing at 
1600° F 

SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work fim 


~ Easier Operation, Lower Cost 


Grain Growth 


cial melts of 0.4% C steels with 1% 
Al were treated with cyanide or 
cyanamide. In one containing 0.024% 
soluble nitrogen, “very small” needles 
were found after heating 8 hr. at 
1710° F., and “readily visible” 
needles after 2 hr. at 2190° F. 

Microscopic examination of a 
series of steels containing from zero 
to 2.34% Al, soaked 28 hr. in nitro 
gen at 1920° F., revealed no needles 
even at 2000 * magnification in the 
steels with less than 0.05% Al. With 
more aluminum, progressively more 
and larger needles were found. It 
was assumed that in steels containing 
0.02 to 0.05% Al, submicroscopic ni 
tride needles are formed during aus 
tenitizing which are most effective 
for preventing grain growth. When 
such a steel is austenitized at tem- 
peratures above 1830° F. the nitride 
dissolves and allows the grains to 
coarsen, This solution does not occur 
up to 2100° F, in steel containing 
1.2% Al, presumably because the 
solution temperature of aluminum 
nitride in it is higher. 

The reason why steels containing 
over 0.1% Al have a lower grain- 
coarsening temperature than those 
with less aluminum is probably be 
cause the nitride is agglomerated 
into particles too coarse for effective 
grain-growth inhibition. Supporting 
evidence is presented in a micro- 
graph of segregated and rounded 
needles in a 1.2% Al steel heated at 
2190° F. Coalescence probably oc- 
curs at lower temperatures in steels 
containing 0.1 to 1.0% Al. 

Maximum grain-growth inhibition 
and enchancement of toughness 
occur with about 0.018 to 0.05% Al, 
and are probably caused by the pres- 
ence of aluminum nitride. 

In a discussion by R. L. Rickett 
and W, C, Leslie, it is suggested that 
the grain-growth-inhibiting alumi- 
num nitride particles are probably 
not formed during austenitizing, but 
existed earlier in the steel. They also 
believe that the lower grain-coarsen- 
ing temperature of higher-aluminum 
steels is best accounted for by the 
low solubility of aluminum nitride 
in such steel which causes nitride to 
precipitate at an early stage of the 
mill process when the temperature of 
the steel is so high that comparative- 
ly few coarse crystals are formed. 

G. F. Comstock 
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have you tried 
SuVeneer cla metal 


it’s available! 


We wed copper to steel for greater strength . . . 
stainless to carbon steel for better heat conduc- 
tivity, easier workability. Enjoy product im- 
provement and conserve scarce materials with 


SuVeneer. Write us! 


Superior Steel 


CORPORATION. 


Like to join this session on atomic-powered ships? 


This is a working session of some of the country’s 
best scientific and engineering minds. Their assign 
ment: develop, design and construct atomic power 
plants for a fleet of ships. Where are they? At 
Bettis Plant, Pittsburgh, operated by Westinghouse 
for the AEC, This is the largest design and engineer- 
ing center for atomic power plants in the country. 
Here the power plants for an atomic fleet are 
actually being designed and built. 

You can join them if you are a competent metal. 
lurgist. The work is fascinating anything but 
routine because so many of the important things 


being done at Bettis are being done for the first time. 

Activity at Bettis Plant is expanding because 
more power reactors are being built here than at 
any other place. 


Atomic experience is nof required. Write for a 
descriptive brochure describing opportunities in 
your field. Be sure to indicate your specific interests. 
Mr. A. M. Johnston, Westinghouse Bettis Plant, 
P. O. Box 1468, Dept. A-12, Pittsburgh 30, Pa. 


estinghouse 
BETTIS PLANT 


First in atomic power 
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The Buyers Guide 
For Metals Engineers 


Patent Pending 
Accurate tensile specimens machined 
from .002”-.125" ferrous & non fer- 


rous sheet in less than three minutes! 


TENSILMARK for rapid and accurate scribing 
of gauge marks on specimens 


SIEBLURG INDUSTRIES 


HORSE PLAIN ROAD @ WEW BRITAIN, CONN. 


AGE 


©@STANDARD BRINELL TESTS 
© STANDARD VICKERS TESTS 


WITHOUT 


Microscopic Measurement 
of the Indentations 
_ Investigate the GRIES 
REFLEX Machines with 
Carl Zeiss automatic 
projection system 


Write for bulletin 
No. A-14 


GRIES INDUSTRIES, INC. 
Testing Machines Division 
NEW ROCHELLE 3,N Y 
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HOW OFTEN SHOULD TESTING 
EQUIPMENT BE CALIBRATED? 


. frequently, to maintain true dependa- 
bility. To achieve the ultimate in reliability, 
many manufacturers insist on periodic check - 
ing with Morehouse Proving Rings 


These precision instruments are sensitive to 
within 00001 inch keep your equipment 
at “razor edge" accuracy. Their calibrating 
range is from 50 to 300,000 Ibs. Certified 
by the National Bureau of Standards. Write 
for new, illustrated brochure 


Also investigate Morehouse Ring MOREHOUSE MACHINE COMPANY 


Dynamometers, Weighing and “World Leader in Precision Calibration” 


Calibrating Systems 233 West Market Street + York, Pennsylvania 


VIDIGAGE® 


AUTOMATIC THICKNESS GAGE 
21” Cathode-Ray Tube; 
Direct-Reading Scales; 
Any Range between 0.005” ond 2.5"; 
Accurocies from 0.1% to 1.0%, 
Cables up te 1000 feet for remote testing. 


AUDIGAGE® 
PORTABLE THICKNESS GAGES 


Bottery Operated, wide thickness range, 
Model 5, 0.060” te 12”; Model Se, 0.040" to 12”; 


SONOGEN® 


ULTRASONIC-POWER GENERATORS 


for fast, thorough meta! washing ond de-greasing, 
Oviputs trom 100 Wotts to 25 Kw 


electroni 


RANSON 


430 FAIRFIELD "AVE: STAMFORD - CON 


N IN N PA 
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SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive producti tion of steel bars, 
wire rod, and tubing for mechanical 
faults, variati in positi ond 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
ore now using this equipment. 


MAGNETIC ANALYSIS 
SPECIAL EQUIPMENT 


Electronic Equipment for non-destruc- 
tive production inspection of non-mag- 
netic stainless steel bars, and both 
seamless and welded tubing for mechan- 
ical faults, and for variations in compo- 
sition and physical properties. Average 
inspection speed 200 ft. per minute. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 

Electrical Equipment for rapid and 
efficient demagnetizing of steel bors 
and tubing, When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation 


LABORATORY 
CAN MAKE 


ABRASION 
RESISTANCE 


with the TABER ABRASER 


Simulates ACTUAL abrasion and wear 
conditions during test ond gives AC- 
CURATE numerical index for your report. 
Recognized the world over as the STAND- 
ARD for testing metals and metal finishes. 
The Abraser is now available in the NEW 
portable type Model 140-PT, illustrated 
above 


TABER STIFFNESS TESTER 


Determines both stifiness 
and resilience of sheet 
and wire specimens and 
gives report from Ol- 
RECT READING. No col- 
culations! 


Write for 
Illustrated Literature 


LIST NO. 109 ON INFO-COUPON PAG 


KRENTRON 


MICRO 
HARONESS 


Applies 1 to 10,000 gram loads 
Write for Bulletin 


Kent Cliff Laboratories Div. 


The Torsion Balance Company 
CLIFTON NEW JERSEY 


MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
moterials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 
inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials ond parts. 


For Details Write: 

MAGNETIC ANALYSIS CORP. 

42-44 Twelfth St., Long Island City 1, Y. 
“THE TEST TELLS” 


HARDNESS TESTING 
SHORE SCLEROSCOPE 


Be) Pioneer American 
Standard Since 
1907 


Available in Model C-2 
(illustrated), or Model 
D dial indicating with 
equivalent Brinell & 
Rockwell C Hardness 
Numbers. May be used 


freehand or mounted on 


bench clamp. 


OVER 40,000 
IN USE 


SHORE INSTRUMENT & MFG. CO., INC. 
90-35M Von Wyck Exp., Jaomoica 35, N.Y. 
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Metal Progress is now 
in its fourth year as 
one of our clients 


The Eastman Editorial Research Service is a 
critical and advisory service to publishers 
for the sole purpose of developing and main- 
taining better readership. 


Exclusive to one publication in a field. 


Use of the Eastman service by Metal Progress 
is an implied guarantee to its readers of 
continuing editorial progress 


The Eastman Research Organization 
500 Sth Avenue © New York 36, N. Y. 


BARBER 


Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operare . . . gives an instance depend. 
able measure of hardness. Operates on principle 
of forcing a spring-loaded indenter into the sur 
face with the amount of penetration registering 
on a dial indicator. Can be used in any position 

tamper proot ompact rugged, yer 
weighs only 12 oz Th. misands used by industry. 
Write today for complete details 


Barber-Colman Company 
Dept. A, 1218 Rock St., Rockford, Illinois 


N N N PA 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


North Canton, Ohio 


LIST NO. 74 ON INF 


THE HOOVER COMPANY 


N PAGE 


WRITE, WIKE or PHONE 


t nt—en ds 


STAR STAINLESS SCREW CO. 


tame 647 Union Bivd., Paterson 2, N. J 
Telephone: Little Falls 4.2300 
mee Direct NEW YORK Tele. WI 7-904! 


N PAGE 2 


A CABLE SPLICED 
iN 10 SECONDS! 


ERICO PRODUCTS, INC. 


Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 


LIST NO. 71 ON INF 


QUEOUS SYSTEMS 
Grade “C-W-25" 


Non- flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and brochure 
Specify Grade ‘'C-W-25"' 
ODUCTION SPECIALTIES, IN 


755 BOYLSTON STREET 
BOSTON 16, MASS 


LIS 


METAL PROGRESS 


A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
Nickel content 
held to 35% min 
mum 36% 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 
Only finish oper 
ations required 
are reaming small 
dia. of counter 
bored hole and 
drilling and tap 
ping for set screw 


Coated, Straightened 
* Cut © Coiled and Spooled 


Automatic Welding... 


All Analyses 


3 
2 
= 
= 
= 
= 


His years of experience and leadership 


= 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


—place a trusted guarantee back of your welding operations. 


830 Miles Avenwe 
Phone: MOntrose 2-6100 


MAURATH, INC. 
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HOW TO DO 
BRIGHT GOLD 


BRIGHT GOLD PROCESS Grede 


without scratch 
brushing or 


buffing ! 1. Exceptionally hard deposits — twice Rust 


LIST NO, 108 ON INFO-COUPON PAGE 152 


the hardness of conventional F if 4 Hazards 
gold plating. 


2. Operates at room temperature — re- Toxicity i 
quires absolute minimum control. Dermatitis 


3. Excellent metal distribution and 


“throwing power.” Degreasing 
Write for free sample and broch 
SEL-REX PRECIOUS METALS, INC. 


QUEOUS SYSTEMS 


FOR INDUSTRIAL and , METAL PROCESSING 
Eliminates . . . 
DECORATIVE USES 


Dept. BB, 229 Main Street RODUCTION SPECIALTIES, 
Belleville 9, N. J. 755 BOYLSTON, STREET 
BOSTON 16, MASS 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 


Cutting and Surfacing concrete 
granite, and marble 
“Moldises” for rotary sanders 
Grinding and Finishing 
stainless steel welds 
Bearing Race Grindiug 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
—standard and reinforced wheels 


Grinding Carbide Tipped Tools 


Write to Abrosive Wheel Department 
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A FULL LINE OF MIXERS “SILVERCOTE"'® 

For Your Quenching Operations B R L LI T] 
Sturdy, dependable units for 

any size or shape, new or ex- 

isting quench tanks; for single C0 E R 

or multiple installations. 

PORTABLE — cosy to TITANIUM © BRONZES ©@ ALUMINUM 
mount, and quickly ad- 


to beet, uniform COPPERWELD + SILVER PLATED WIRES 


agitation. Sizes 1/4 to OTHER WON-FERROUS 
74 HP 


FIXED—top-entering and ROUND WIRE FLAT 
ide-entering units for 

quench ger 

results. Sizes 1 to 25 HP SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


FOR COMPLETE CATALOG WRITE TODAY 


LIST Né ON INFO-COUPON PAGE 


HEAVY RHODIUM Electroplating — in thicknesses up to .001” 
— is now an entirely practicable industrial procedure. Using Technic 
solutions and controlled equipment, you can impart the properties of 
pure rhodium to base metals. This scientific method suggests applications 
throughout industry to solve problems that have long baffled design 
engineers. Very hard and resistant to wear, rhodium remains tarnish- 
free in all atmospheres, is unaffected by acids, alkalies or salts. Recom- 
mended applications include use of rhodium wherever extremely cor- 
rosive conditions obtain. If you are now plating rhodium, we can equip 
you to do better work at lower cost — if you have not yet taken advantage 
of rhodium’s unique qualities, we can equip you to do low-cost electro- 
plating with scientifically controlled results. Technic service includes 
engineering supervision until your installation is operating at full effi- 
ciency. Send us your problems — and write for “Electroplated Rho- 
dium” Data Sheet, indispensable reference for practical electroplating. 


TECHNIC, INC., 39 Snow Street, Providence, R. 1. 


Advertisement Advertisement Advertisement 
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WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods Shapes Bars 
Hollow Extrusions © Pilate ® Sheet 
© Pipe * Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 


47 N NF N PAGE 


by 
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BASKET 


for all 
industrial 
requirements 


28 Pequot Road 
Southport, Conn. 


Mechanical Bar, 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. 


* Hairpin Hooks * Sheet Crates 
Steam Jets Chain 


FABRICATED MONEL 
PICKLING EQUIPMENT 


Tube and Coil Picklers 


YOUNGSTOWN, OHIO 


LIST 


NO 
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EQUIPMENT COMPANY 


119 Central Avenue, Clark (Rahway), N. J. 
Offices and warehouses in principal cities 


FREE! Write for 32-page CIRCO Degreasing Manual 


10 ON INFO.COUPON AGE 152 


uipment CUTS costs 


CIRCO VAPOR DEGREASERS _Jarge 
or small—automatic or manual oper- 
ation 

CIRCO METAL PARTS WASHERS.— 


custom engineered to suit your pro- 
duction needs 


CIRCO-SONIC DEGREASERS — new. 
est development—cleaning by ultra- 
sonic vibration 

CIRCO-SOLV (Trichlorethylene) and 
PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 


@ proven 
BLACK 

FINISH for 
STAINLESS STEEL 


LOW TEMPERATURE 
Du-Lite 3-0 blackening bath can be operated at 
240°F or less, much lower than other processes 
require for blackening stainless. 


NON-DAMAGING 
low-temperature 3-0 process colors without 
surface damage, virtually eliminates costly 
spoilage of finished ports. 


ECONOMICAL 
3-0 bath is stable throughout its long life, 
requires only replacement of normal dragovt. 


EASY, SAFE OPERATION 
Du-Lite 3-0 requires no carboys, special equip- 
ment, or unusal safety precaution. Ordinary 
cleaning rinses, low operating temperatures and 
cold water final rinse eliminate processing 
dangers. 


GUARANTEED 

Du-Lite 3-0 is made and guaranteed by Dvu-Lite, 
the metal finishing specialists. Depend on Dy-Lite 
for all your cleaning and finishing problems. 
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Salt Baths; 


| i 


. there is a helpful Holden brochure that provides engineering 
data and assistance for you. Let us send the booklets that relate to 
your operations —without obligation, of course. Bulletin 200 covers 
201 —Pot Furnaces; 203—Cleaning and Descaling; 
204 —Pressure Nitriding Process; 205 —Industrial Furnaces and 
New Luminous Wall Firing; 206 —Austempering and Martempering. 


HOLDEN METALLURGICAL PRODUCTS GIVE 
YOU MORE FOR YOUR MONEY... REQUIRE 
LESS SUPERVISION...HAVE PROVEN PER- 
FORMANCE AND PROVEN GUARANTEES... 


THE A. F. HOLDEN COMPANY 


MANUFACTURING PLANTS 


LOS ANGELES, CALIF. 
(LUdiow 1.9153) 


(BRoadway 3 $405) 


LIST NO. 127 ON INFO-COUPON PAGE 


© HAVEN, 


(STate 7.5885) 


ENGINEERING ALLOYS 


by N. E. Woldman 


This up-to-the-minute book 
lists over 19,000 alloys by trade 
name and gives their properties, 
compositions and typical appli- 
cations. All important commer- 
cial alloys are shown. 

1056 pages of valuable infor- 
mation, generous index and ta- 
bles of manufacturers and the 


trade names of their products. 


Price, $15.00 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. Cleveland 3 


Upton 


Salt Bath Furnaces 


FOR 
BATCH 


TYPE 
WORK 


CONVEYORIZED 
TYPE 
WORK 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 
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Just Two Examples: 


(A) Carries 2% ton load 
into a pit furnace. 
2,200 F. temp. Three 
units, each 3442” x 22” 

(8) Nitriding process bas- 
ket for temp. to 2,000 
fF. x 12” deep 


There’ s More Than One Kind of Plating | 
Basket and Heat Treating Fixture and 


MAKES THEM ALL! | 


Mason St., 5, Conn. 


CALL WIRETEX for all your 


Baskets* Muffles* Screens 
* Fixtures* Grids* Racks 
* Large or Small* One or a 
Million’ To resist heat, acid, 
abrasion or exposure ... in 
every weave, metal or alloy. 


Speciolists in 
Processing 
Carriers 


Since 1932 


LIST NO, 114 ON INF OUPON PAGE 152 


rou 
FORMED 
SHAPES 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 

tee of accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


3761 OAKWOOD AVE. + YOUNGSTOWN, 
LIST NO. 101 ON INFO.COU N PAGE 152 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 
Quenching Oils with 
QUENZINE added 
Por information on 
this new additive and 
other Beacon Brand 
Heat Treating Com- 
pounds write to... 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


W. 140th Cleveland 11, 
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Make it 
TOUGH 


for us, 
we'll make 

it easy 

for you 


When your aluminum extrusion calls 
for the unusual, call for ARTRIM. We at 
ARTRIM believe we heave the wherewithal 
to turn out the finest eluminum shapes you 
can buy. For example dies are replaced 
frequently, resulting in closer tolerances 
and absence of die markings. Write today! 


PRECISE 
COMMERCIAL 


ALUMINUM 
EXTRUSIONS 


ARTRIM + DIVISION OF 
SUPERIOR INDUSTRIES, INC 
YOUNGSTOWN, 


Surface Protection 
Against Wear and 
Corrosion 


ntaining sectior 


Published, 1954 Price, $6.00 


American Society for Metals 
7301 Euclid Ave Cleveland 3, Ohio 


HEAT TREATIN G 
FURNACES 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


< » 
Specially Engineered 
for 
Your Particular Needs 


GAS OIL © ELECTRIC 


More than two thousend sotisfied users 
WILL TESTIFY YoU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 
CHECK THESE PRICES 

Furnace Size 2000 

Gull 750 00 950.00 
1000 00 1100 00 
1500 00 1600 00 

Complete with 100°° automotic 
electronic controls. 


2—Save on Men Hours 


Less operator attenti eded—Luciter controts 
are EXACT They reac oh SPECIFIED heat rapidly 
and retain oF ECIFIED temperature without varia- 
tion, No special experience required when you use 
a Lucifer nace 


3—Save on Maintenance 


Finest refractory materiale are built inte Lucifer 
Furnaces tor better, more efficient heat retention 
Elements are guaranteed, tong tived, trouble free 


WRITE FOR FREE LITERATURE, specifications 
ond price list of Lucifer Furnaces in wide range 


of sizes—top loading ond side loading types. 
Engineering advice without obligation. ite, 
wire or phone today 


S, INC. 
PA 


FOR CATALOG... 
HELPFUL INFORMATION 


THERE'S A 
STANWOOD 


REPRESENTATIVE 


NEAR YOU! 
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We are specialists in the designing, engineering and manu 
facturing of equipment for handling parts through hect treating, 

quenching, pickling and related operations. Let our broad experi 
ence serve you! 


We can supply baskets, trays, fixtures, carburizing 


boxes, retorts or furnace parts designed to meet your specific 


Si 


4817 W. CORTLAND ST. CHICAGO 39, 1LLINOIS 
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Here’s why RULOWN solves bearing problems 


RULON i. « unique new oil-free bearing material for light loads. Devel- 
oped through original basic research on friction, Rulon never requires 
lubrication because very low friction coefficient is inherent. Excellent abra- 
sion resistance, Chemically inert, extremely resistant to chemical corrosion, 
Zero water absorption, Operates without distortion submerged in water 
and most acid or alkali solutions. Exceptional anti-hesiveness, cannot ac- 
Readily 

Special electrical properties 


cumulate dust, dirt, air-borne sediment sterilized, resists tem 
— 100 to over 100 


adapt it to electro-mechanical applications Supplied in any form, com 


perature extremes 
pletely finished or for machining in your own plant. Already used in 
widely varied applications, but potential largely untapped — Rulon may 
solve your problem, 20 Data Sheets available giving special properties, case 
histories, all details. Request without obligation. 


DIXON CORPORATION, BRISTOL, 


Advertmement 


RHODE ISLAND 


Advertmement Advertimement 


NO 


130 ON INFO-COUPON BELOW 


Get these important 


FIELD REPORTS 


on Metalworking Lubrication with 
MOLYKOTE® LUBRICANTS 


...@ “MUST” in every metalwork- 
ing shop and design department 


. hundreds of case histories from 
customer files .. . prepared especial- 
ly for the metalworking industry . . . 
send for them today. 


TION 


COUPON BELOW 


19. 110 ON 


(Bulletin Board Number) [ 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohie 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— 


(Please check) 


Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Dota Info Supply 


CJ 
O 
LJ 
C) CJ 


Title 


The 1955 Supplement to 
the Metals Handbook 


@ 200 Large Pages 
@ 214 Tables 
@ 256 Charts 
@ 411 IMustrations 


Order now a copy of the clothbound 
1955 Supplement to increase the use- 
fulness of your ASM Metals Hand- 
book. The Supplement gives an au 
thoritative survey of 
subjects: 


Sheet Steel 

Press Forming Dies 

Gray Cast Iron 

Stainless Steel 

Aluminum Alloy Castings 
Closed-Die Forgings 

Helical Steel Springs 

Surface Finish 

Residual Stresses 
Electroplated Coatings 
Induction Hardening 

Flame Hardening 

Gas Carburizing 

Control of Surface Carbon 
Heat Treating of Tool Steel 
Manual Arc Welding 

Metal Cleaning Costs 

Creep and Creep-Rupture Tests 
Radiography of Metals 
Macro-Etching of Iron & Steel 


Each article gives a comprehensive 
coverage of its subject, with informa- 
limited to facts. This 
authoritative survey was prepared by 
19 ASM. technical com- 
prising 179 outstanding engineers. For 
complete details of contents, see 
August 15, 1955, issue of Metal Prog 
ress, Which contains the articles being 
offered in this clothbound 
Price is $4.00 to ASM 
$6.00 to nonmembers. 


facts on these 


tion essential 


committees 


edition 


members 


American Society for Metals 
Room 790, 7325 Euclid Ave. 
Cleveland 3, Ohio 


Please rush me the 1955 Supplement to the Metals 
Handbook 


Zone State 


Check enclosed Bill me Bill my company 
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t) Latrobe ... the horse 
S came before the cart! 


DESEGATIZED 


XL High Speed Steels 
Die Steels 


Latrobe’s DESEGATIZED*" high speed steels and high carbon-high chromium 
die steels have a uniformity in their structures ... an overall, even distribution of 
wear-resistant carbide particles...a result of the DESEGATIZED*" process 
of manufacture. 


Now, through that same DESEGATIZED" process, Latrobe produces XL" 
high speed steels and free-machining FM die steels containing evenly distributed 
alloy sulphides. These uniformly dispersed sulphide additives create an internal 

_ lubricating action resulting in improved machinability characteristics and better 
tool life in many applications. No sacrifice of mechanical properties or heat treating 
procedures to gain this extra machinability! Without exception, the extra toughness, 
greater wear resistance and other advantages of DESEGATIZED*" steels are found 
in XL" and FM steels. 


The development of DESEGATIZED” steels had to precede the 

‘free machining’’ development since the successful performance 

of free machining steels is dependent upon the uniform dispersion 

of sulphide additives. The horse had to come before the cart! 

For complete details on DESEGATIZED* XL" high speed steels and free 
machining FM die steels, call your local Latrobe representative. He will be pleased 
to show you all the advantages of Latrobe’s tool and die steels and the vast range of 
stock sizes available from conveniently located warehouses. 


QOW'S TOOL STEELS TODAY!... WHEN YOU NEED THEM 


trobe Stee! Company 


MAIN OFFICE and PLANT: LATROBE, PA. 
Branch Offices and Warehouses Located in Principal Cities 


- 


“ 
Process of Manufacture 
). 
: 


CVC vacuum furnace at Blairsville, Pa. plant of Westinghouse Electric Corp. 


How a vacuum furnace can grow 
and save money for Westinghouse 


When Westinghouse wanted a flex- 


ible, high-vacuum furnace, they 
came to us with two special requests: 


1. They wanted a furnace with 350 
pounds capacity for development 
work, 


2. They wanted to expand this 
furnace’s capacity quickly and 
economically should the need 
arise 
Our engineers designed the furnace 

around a group of modules or 

“building blocks’’ to meet these 

requests, 

Westinghouse will up the capacity 
to 1000 pounds simply by substicut- 
ing larger crucibles for the 350-pound 


size now in the furnace. Basically, 
the rest of the furnace stays the same 

Westinghouse can make the fur 
nace semi-continuous and increase 
production to 60 tons or more a 
month of ultra high-purity vacuum 
metals simply by adding two valved 
interlocks—one for charging, one 
for mold removal 

Switching from single to multiple 
or centrifugal molds requires only a 
change in the furnace bottom 

In all cases, a minimum number of 
parts need be purchased. 

Three CVC information memos out 
lining the furnace’s design and 
operation in detail are available on 
request. 


Consolidated Vacuum 


Rochester 3, N. Y. 


4 division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 


Sates Offices: Albuquerqe « Atlanta 


Boston Buffalo Chicago Dallas Detroit 


New York Pasadena « Philadelphia Sanfrancisco Seattle « Washington, D.C 
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Ingot Heat Conservation 


Digest of “Ingot Heat Con- 
servation the Cooling of Rim- 
ming-Steel Ingots Between 
Teeming and Stripping”, by M. 
D. Ashton, R. F. Perkins and 
L. H. W. Savage, Journal of the 
Iron and Steel Institute, Vol 
181, December 1955, p. 303-312. 


METHOD is described of reducing 

fuel consumption in soaking pits 
increasing pit availability and in 
creasing mold life by stripping and 
charging all ingots in the hottest pos 
sible condition compatible with safe 
handling. The investigation was 
made with 8 and 15-ton rimmed 
steel ingots 

The time from start of teeming to 
ingot stripping, and mold tempera 
tures are the most significant factors 
that influence the heat loss from 
ingots. If the ingots are held in the 
molds for a minimum possible time 
heating times are short, soaking pits 
are more available and mold life 
should be longer. Increase of mold 
temperatures causes a decrease in 
the rate of heat loss. The time from 
end of teeming to stripping a heat 
of ingots is usually established by 
estimating the time necessary tor the 
ingots to solidify and adding a safety 
factor to allow for the possibility that 
the last ingot to be poured may be 
stripped first. 

Ingots with a long track time will 
have their centers cooled below roll 
ing temperatures when charged into 
a soaking pit. Prolonged heating 
times are necessary to restore them to 
rolling temperature. 

At the time of tapping the heat 
content of steel is about 4% therms 
per ton in excess of that required at 
the rolling mill. Under the most 
favorable conditions ingots are 
stripped after they have lost about 4 
therms per ton. An additional therm 
of heat is lost during the 10 to 20 
min. required for transferring into 
the soaking pits. Such ingots will be 
charged into the pits with an average 
heat content about that required for 
rolling, and only sufficient time will 
be necessary ith the pits for tem pe ra 
ture equalization. Other ingots will 
have cooled below the rolling tem 
perature and will require longer 
heating times because of the ineffici 
ency of soaking pits as reheaters 

Since the rate of solidification of 
steel decreases with an increase of 


mold temperature, empirically fixed 
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Abr asion and Erosion? 


+ Insulating Properties 
Required? 


Castables 
Baw Kaocrete-32 B&W Kromecost 
Special High Temperature Service —To 3200 F 7 Chrome-base Castable for Resistance to Attack a 
of Sieg and Other Reactive Products— iz 

Baw Kaocost To 3100 F 12 iz 
High Temperature, General Purpose Use— & 
To 3000 F 8-9 BaW Hydrochrome Bs 
Chrome-base Castable for Resistance to Attack 2 

Baw Kaocrete-A of Slag and Other Reactive Products — 
10-11 To 2800 F 12 bi 

i 


General Purpose Use—To 2700 F 
Insulating Concrete-Mixes 
Kaolite-20-Gu" 


Baw Koocrete-B 
For Ease of Plastering in General Purpose paw Koolite-20 
: Baw Kaocrete-D For Castable Convenience Plus Insulating ¥ 
For Extra Strength and Abrasion Resistance — Effect 13 iy 
To 2500 F 10-11 i 
B 4 
BABCOCK 
saw 
Junior Firebri B&W Alimyl 
ebrick © B&W Firnbrick ? 
end Mortors ating Prebrick BAW 80 Firebe on Wise 
Silicon Co © BAW ebrick "08 oa co 


o 


, 
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Looking for better quench results? 

Tests show you can increase hard- 
ness depth and dimensional stability, 
reduce retreating and rejects, by using 
controlled turbulence in the quench 
bath. 


Surface Combustion Corporation, 
for example, often provides LIGHTNIN 
Mixers as integral equipment with 
high-efficiency heat treating furnaces. 


This results in better quenching, 
because: 


1. You get a much higher rate of 
quenchant flow with LIGHTNIN Mixers 
than with other methods using com- 
parable power input. Uniform turbu- 
lence wipes and wets every surface of 
the part being quenched. All surfaces 
cool at the same rapid rate, so hard- 
ness is uniform all over the part. 


2. You can answer special quenching 
needs with standard LIGHTNIN Mixers. 
You can get the exact balance of tur- 
bulence and flow for best results, 


Lohtan 
Mixers 


MIXCO fluid mixing specialists 


ALLCASE FURNACE, equipped with 
LIGHTNIN Mixers, is manufactured 
by Surface Combustion Corporation, 
Toledo, Ohio. 


How Surface Combustion Corp. 
insures uniform quenching 


thanks to unique application data de- 
veloped in the field and at Mixco. 

You can get LIGHTNIN Mixers for 
any type of immersion quenching, 
martempering, austempering; for use 
with any quenchant; in new or exist- 
ing tanks of any size or shape; for 
parts as small as a lock washer, as big 
as a 105-mm gun barrel. Every LiGut- 
NIN is guaranteed, unconditionally, to 
do the job for which it is recom- 
mended. 

If you've a hunch that controlled 
turbulence can improve your quench 
results, we'd like to help. For details, 
just write, briefly describing the 
quench operation you have in mind. 


Oil FLOWS RAPIDLY around parts in this quench 
tank, for quick, uniform heat extraction. Two 
portable propeller-type LIGHTNIN Mixers pro- 
vide violent agitation in quench zone, 


MIXING EQUIPMENT Co., Inc., 171-d Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


Ingot Heat. . . 


teeming-to-stripping times are based 
on safe times for the hottest molds 
used, Ingots are stripped later than 
necessary when cold molds are used. 
Such a practice results in longer 
heating times, increased fuel con- 
sumption and decreased pit avail- 
ability. 

If the gas is turned on full im- 
mediately after a heat of hot ingots 
is charged into a pit, ingots may be 
withdrawn for rolling when their 
centers have not fully solidified. Blis- 
tered rolled products will result. This 
could be remedied by soaking the 
ingots in the pits with the fuel input 
reduced, Stripping times should be 
reduced to a minimum so that ingots 
can be charged to a soaking pit in 
such a condition that no fuel would 
be required other than the minimum 
necessary to offset heat loss from 


the pit structure. |. M.H 


Self-Fluxing 
Brazing Alloys 


Digest of “Lithium Additions 
to Brazing Alloys”, by N. 
Bredzs and D. Canonico, Weld- 
ing Journal, Vol. 34, November 
1955, p. 535s-543s. 


RAZING has been done at high 

temperature in reducing atmos- 
pheres without the use of flux and 
at low temperatures with fluxes. 
Fluxes complicate the operation and 
are sometimes trapped in the joint. 
The present need for complex brazed 
work 
has encouraged studies of alloys that 
will make brazed joints without flux. 
They should be suitable for use with 
stainless steel. 


assemblies in atomic energy 


In an effort to produce such an 
alloy, small additions of metal that 
are powerful oxidizers were added 
to silver. About 1% of each of the 
following was alloyed with silver 
Ca, Mg, Al, Be, Si, Ni, Sn, Zn, Cu, 
Cd, Ba and Li. The alloys were melt- 
ed on top of a flat mild steel surface 
by induction heating, usually in an 
atmosphere of dry helium. Cadmium, 
magnesium and aluminum reduced 
the wetting ability of silver. Lithium 
and barium increased the wetting 
tendency and the others had little or 
no effect. Change in drop diameter 
was used to show the differences. 
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furnace 
30,000 HOURS 


Nichrome retort in the commercial heat-treating department of Stanley P. Rockwell Company, Hartford, Conn. 
This retort was used in a 30” x 45” Vertical Carburizer', and served them well for over 30,000 hours. Among 
the remarkable features of the performance of this Nichrome retort: Temperatures ran between 1700-1750°F., 
with an oxidizing atmosphere outside, and a carburizing atmosphere inside. Also the retort was subjected to 
tremendous thermal shock several times each day, by taking on cold work loads in tonnage or near-tonnage lots. 


Engineers whose business it is to specify heat- 
treating equipment have learned — most of 
them — that the first cost is by no means the 
important cost. That's why so many of them 
now specify only Nichrome. 


For it’s a matter of simple arithmetic in 
plant after plant where Nichrome retorts, 
muffles, and other heat-treating equipment 
pile up outstanding records like the one 
above, to find that the cost per heat hour of 


*T. M. Reg U.S. Pot. OF 


APRIL 


long-lasting Nichrome is well below any 
other alloy that might tempt you by a some- 
what lower initial price. 

Driver-Harris engineers have priceless ex- 
perience, too, in designing special long life 
heat-treating equipment for any purpose you 
have in mind. 


Call on them soon with your “hottest” 


problem, won't you? 


{Made by American Gas Furnace Co ,Flizobeth, N. 


Driver-Harris Company 


HARRISON, 


NEW JERSEY 


BRANCHES: Chicege, Detroit, Cleveland, Lovisville, Los Angeles, Sen Francisco 


1956 


Nichrome 
onlyby 2 
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Brazing Alloys . . . 


The low melting points of barium 
and lithium oxides when combined 
with iron oxide v ere thought to be 


the cause of good wetting character 


istics of silver alloyed with barium 
and lithium. Lithium was better than 


barium. 


Tests on drill rod and Type 305 
stainless steel showed lithium to be 


effective on both of these materials 


Barium was found to be good on car- 
bon steel only. 

Alloys of silver with | and 2% Li, 
and with 28% Cu, 19% Li were melt 
rolled to 
These sheets were 


ed, degassed and cold 
0.063-in. 
used as brazing alloys in an atmos 
phere of 10% H, plus 90% N, and in 
pure nitrogen. Tensile tests of the 
joints showed 40,000 to 50,000 psi 
for the 
joints were also reported for Type 
303 stainless steel torch brazed “in 


sheet. 


silver-lithium alloys. Good 


Need 
Large 
Hydraulic 
Cylinders? 


BUILT TO REQUIRED SIZES AND TOLERANCES BY 


TITUSVILLE FORGE 


Hydraulic cylinders combining the advan- 
tages of thoroughly hot worked steel and 
clean automatic welding are being fur- 
nished by Titusville. Such cylinders insure 
the user of better physical characteristics 
(hollow forged shell and flanged sections 
together with upset forged top or dome 
sections), freedom from leakage under 
pressure because of porosity and the com- 
plete elimination of costly repairs or re- 
jections. Fabrication is shown in photos 
above. 


1, Hollow forging for shell section 


being hot worked on mandrel. 


, Hollow and upset forgings assem- 
bled for automatic welding. 


3, Complete welded cylinder being 


rough turned in 80” engine lathe. 


Let Titusville Forge build your hydraulic 
cylinders 


to your most exacting require- 


STRUTHERS WELLS CORPORATION 


TITUSVILLE FORGE DIVISION 


TITUSVILLE, PA. 


PLANTS AT TITUSVILLE, PA., and WARREN, PA, 


Offices in Principal Cities 


oxy-acetylene atmosphere” with 99% 
Ag, 1% Li alloy. It is presumed that 
this means brazing in air with an 
oxy-acetylene torch using a reducing 
flame, since attempting to use a large 
quantity of acetylene and oxygen as 
a protective atmosphere would pro- 
duce startling results. 

The preliminary nature of these 
tests is indicated by the authors’ 
conclusions: 

“1. The experimental results ob- 
tained on investigation of wettability 
of low-carbon steel, drill rod, and 303 
stainless steel with the molten 1% Li, 
99% Ag alloy fully confirmed the 
theoretical postulation that lithium is 
a most suitable metal for developing 
This 


been 


self-fuxing brazing alloys. 


theoretical postulation has 
based on comparing some chemical 
and physical properties of lithium 
with some other strongly deoxidizing 
metals. 

“2. Small additions of lithium to 
silver result in self-fluxing brazing 
alloys which are capable of brazing 
carbon and alloy steels without either 
flux or reducing gases. 

“3. Small lithium 


considerably lower the wetting con 


additions of 


tact angle of molten silver on carbon 
as well as on stainless steel surfaces 
thus promoting extremely good wet 
tability and fluidity of the lithium 
bearing silver alloys. 

“4. Some preliminary brazing ex 
periments performed in air indicate 
new possibilities for developing self 
fluxing, airproof brazing alloys”. 

Dan 


Nondestructive 
Metallographic 
Examination 


Digest of “Nondestructive 
-Metallography of Plain Carbon 
Steels”, by K. Sachs and J. D. 
Bunton, Metallurgia, Vol. 52, 
October 1955, p. 205-209. 


the 


steel 


ETALLOGRAPHIC control of 
heat 


parts is more useful than control by 


treatment of small 


hardness or magnetic tests since it 
reveals grain size and small traces 
of undesirable microconstituents. If 
the microscopic examination 1s per- 
formed on surfaces chemically pol- 
ished without destroying the sample 
the 
reliable 


control is more effective and 


because more and larger 
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GLOBAR?*® Heating Elements in these 
SARGEANT & WILBUR @é/ectric furnaces 


help boost brazing production at 
SPERRY-RAND CORPORATION 


ery of sewen clectric brazing turnaces help Sperry Rand turn out high quality klyseron tube 
Tube Division in Gamesville, Florida. The five conveyor-type and tw pusher type 
ere designed and built by Sargeant & Wilbur, lnc., Pawrucket, Rhode Island All are 
equipped with GLOBAR® Silicon Carbide Heating Elements 


SILVER AND COPPER BRAZING of klystron tube components on a production 
basis, in atmospheres continuously purged with dissociated ammonia, calls for uniform high 
temperatures, accurately controllable in the furnace chambers. GLOBAR® Silicon Carbide 
Heating Elements meet every requirement... give safe, dependable performance at maximum 
operating temperatures. In addition, heating with GLOBAR® Heating Elements is 

clean —free from dirt, noise and fumes 


NAME VOUR PROBL EM— in brazing, annealing, forging, sintering, or any other industrial 
heating operation —and GLOBAR® engineers will help you solve it completely, economically 
Write The Carborundum Company Dept. MP 87-67, Niagara Falls, New York 


FOR DETAILED INFORMATION 0n GLOBAR® Silicon 
Carbide Heating Elements, plus mounting and control 


recommendations, write for Bulletin “H”, [ /eme NLS 
3 YEARS EXPERIENCE 
AT YOUR SERVICE 


CARBORUNDUM 


APRIL 1956 
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Metallography . . . 


samples can be prepared for exami- 
nation for a given cost limit. 
Marshall's solution, consisting of 
2.5 g. oxalic acid, 1.3 g. hydrogen 
peroxide and 0.01 g. sulphuric acid 
in distilled water to a total volume 
of 100 ml., is recommended for both 
polishing and etching. Specimens are 
ground as usual, finishing with fine 
emery paper of some grade between 
0 and 600, They are then immersed 
in a fresh solution for about 5 min. 
A wall of plasticine can be used to 
confine the solution to a small area 
of a large article. To avoid pitting, 
the surface to be examined should 


not be horizontal in the solution, 
and the solution should be fresh. If 
the ground surface is too rough, 
freshness may be lost before even 
one specimen is prepared, Success 
has been achieved with 0.08 to 1.13% 
C steels containing up to 1.4% Cr 
and 4.5% Ni, and with malleable 
cast iron and iron containing 2.3% 
C and 13% Cr. The micrographs are 
quite clear with no indication of 
scratches at 200 or 1000 * magnifi- 
cation. This method has been used 
commercially for such parts as track 
links, hammer heads, wrenches and 
screwdrivers and is especially ad- 
when the parts are 
flame hardened. Slight surface de- 
carburization, too small to affect the 


vantageous 


LOW PRICED MOLY 


for 


HIGH GRADE TOOLS? 


SENTRY FURNACES employing the 
positive Sentry Diamond Block atmos- 
phere harden all high speed and air 
hardening steels including the low- 
priced molybdenum steels, consist- 
ently without spoilage, true to size 
and completely free from scale or 
decarburization. 

Many users of Sentry equipment 


r 


are regularly hardening the M-10 and 
other “difficulc” steels with absolutely 
no “decarb” — producing high quality 
tools from lower cost steels. 

Like the manufacturer of the above 
shown struck slot hammer, you, too, can 
save money with a Sentry installation. 

Consult Sentry for free demonstra- 
tion hardening on your own tools. 


ELECTRIC FURNACES 


ta THE SENTRY CO.- FOXBORO - MASS. 


hardness, can be detected by this 
method in hardened parts through 
the presence of a network of troos- 
tite in a martensitic structure. 

F. Comstock 


Corrosion by 
Molten Metal 


Digest of a paper entitled 
“The Behavior of Materials in 
Aggressive Liquid Metals” by 
David H. Gurinsky of Brook- 
haven National Laboratory, read 
before the American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers, Feb. 20, 1956. 


*RROSION Of metal is usually sub- 

consciously defined as oxidation 
by moisture at atmospheric tempera- 
tures. Those engaged in high-tem- 
perature work have extended the 
meaning to include chemical reaction 
between solid surfaces and _ hot 
gases — usually with their oxygen, 
free or combined. In nuclear metal- 
lurgy the term also includes deleteri- 
ous action by molten metals, and this 
ordinarily is caused by solution of 
the solid container into the liquid 
contained. 

The last-mentioned problem was 
met some years ago when A. J. Nerad 
and his associates at General Electric 
Co. were studying the so-called mer- 
cury boiler. It will be recalled that 
this was intended to use liquid 
mercury rather than water or super- 
heated steam to transfer heat from 
a combustion chamber to a prime 
mover, Early experiments showed 
that the solubility of iron in mercury 
just below its boiling point in the 
high-pressure mercury boiler (565° 
C. or 1050° F.) was vanishingly low 
(on the order of 0.36 part per mil- 
lion). Consequently no trouble with 
“corrosion” or wastage of the con- 
tainer (boiler) was anticipated. 
However, the temperature coefficient 
of solubility was high; when this 
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TOOL 


with and 


Go the “TOOL for TOMORROW” theme of this 
year's ASTE Tool Show one better. Tool for tomor- 
row with tools that will do your job at lowest cost! 


EASY-FLO and SIL-FOS are such tools. These low- 
temperature silver brazing alloys provide, not only the 
widest versatility in joining metals, but also the basis 
for surprisingly simple, fast, economical production. 


A FINE EXAMPLE FROM BLACK & DECKER 


Fans for B&D portable drills are made by brazing 
steel hubs into stamped steel blades on the city gas-air 
setup shown. Parts are degreased and assembled, with 
a ring of EASY-FLO 45 dipped in Handy Flux and 
preplaced between hub and blade. Mechanism moves 
assemblies along under burners. An assembly is com- 
pleted every 6 seconds! One operator does it all! 


GET FULL FACTS IN BULLETIN 20 
It explains the many advantages of EASY-FLO 
and SIL-FOS brazed construction —and why these 
alloys assure fast, low-cost production of 
high-strength, virtually indestructible joints 
Write for a copy today. With it we will send 

a list of EASY-FLO and SIL-FOS Distributors 
There's one near you 


OFFICES and PLANTS 

BRIDGEPORT, CONN 

PROVIDENCE | 
CHICAGO, ILL 


CLEVELAND OHIO 


General Offices: 82 Fulton $1., New York 38, N.Y. DETROIT. MICH 


LOS ANGELES, CALIF 


TORONTO. CANADA 
DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL, CANADA 


APRIL 1956 


161 


ovs 
| BRAZING 
meets Contact 
without obligation 
WANDY & HARMAN 
HANDY & HARMAN 


PERMANENT METALLIC 


FOR 


WORKING PARTS OR TRIM 


Color helps sell, and modern 
metallurgy makes a wide variety of 
colored casting metals and metallic 
finishes available at moderate cost. 

Non-ferrous ingot metals, with 
excellent physical properties, come 
in a variety of natural colors. 
Pinks, yellows, bronzes, gold and 
silver tones are available in 
Federated copper alloys. Many 
aluminum alloys, in addition to 
their natural silver finish, can be 
... red, 


yellow, blue or off-tone designers’ 


anodized in any color 


hues. Luster can be varied from 
bright to satin finish. 

Less attractive metals are 
brilliantly finished and protected 
by plating in copper, chrome, 
silver, and other non-ferrous metals. 

Federated works with many kinds 
and forms of non-ferrous metals, 
including ingot metals and plating 
materials. The broad experience 
of our metallurgists best suits them 
to help you choose the metal with 
the best combination of color and 


physical properties for your design. 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5. NEW YORK 
In Canada: Federated Metals Canada, Lid., Toronto and Montreal 


Aluminum, Anodes, Bobbitts, Brass, Bronze, Die Casting Metals, 
Leod & Lead Products, Magnesium, Solders, Type Meta!s, Zinc Dust 


Molten Metal .. . 


mercury was piped to a heat ex- 
changer and cooled to its normal 
boiling point at atmospheric tem- 
perature (370° C. or 700° F.) the 
solubility of iron dropped to about 
one-quarter the original. The result 
was that a circulating stream of hot 
mercury transported iron from a hot 
region to a cool region, and the cool 
piping became clogged with feathery 
iron crystals in a distressingly short 
time. It was later found that a littl 
titanium and magnesium dissolved 
in the mercury prevented this ac 
tion; the reason was uncertain al- 
though it was suspected that the 
principal function of the magnesium 
was to react promptly with any ox) 
gen which might get into the cir 
cuit. Such “corrosion” might more 
properly be called “mass transfer” 

This old problem has arisen to 
plague even more severely atomi 
reactors designed to use liquid metal 
for heat transfer agents, because the 
metals favored for their low nuclear 
cross section (that is to say, their 
low absorption of valuable free neu- 
trons) are a lead-bismuth eutect' 
and bismuth with 0.1% uranium. Bis 
muth is a much more “corrosive” 
metal at high temperatures than mer- 
cury; the solubility of iron in bisrnuth 
is on the order of 100 times as high 
as its solubility in mercury at the 
Likewise the 
temperature coefficient of solubility 


same temperature 


is somewhat largev. 

Mass transfer of iron in such bis 
muth alloys has been extensively 
studied at Brookhaven National Lab 
oratory using a simple rectangular 
loop of pipe. One vertical leg of this 
is kept hot by electrical windings 
the other leg is bare and cooled by 
fans. The thermal head is sufficient 
to keep up a slow steady circulation 
of the liquid metal, which also ca: 
ries over iron, and plugs the cool leg 
in fairly short order. Mr. Gurinsky's 
paper contains such experimental 
data for a number of standard piping 
materials used in high-temperature 
installations. None are immune to 
mass transfer unless the circulating 
liquid metal contains in solution 
minor amounts of zirconium or ti 
tanium — respectively 0.4 weight % 
and 0,001 weight @—plus 0.01 
weight © magnesium or 0.25 weight 
aluminum for deoxidizers. 

The mechanism postulated for this 
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FREE 


Booklet 
Metal 


answers many questions that 
mean better production, more 
profit for you. Just look at the 


table of contents: 


Tank cleaning methods 
Electrocleaning steel 


Electrocleaning nonferrous metals 
Pickling, deoxidizing, bright 


dipping 


Applying iron phosphate coatings 
in preparation for painting 


Machine cleaning methods 
Paint stripping 
Steam-detergent cleaning 
Barrel finishing, burnishing 


Better cleaning in hard water 
areas 


Treating wash water in paint 
spray booths 


Rust prevention 


Coolants and lubricants for 
machining and grinding 


Applying zinc phosphate coatings 


Cleaning, removing rust and 


conditioning for painting 
in one operation 


Export Division Cable Address. Ookite 


wit 
Send me, 
phings know 


©) 
SCIENCE 
isl 


Technical Service Representatives in Principal Cities of U. $. and Canade 


Can one cleaning material do all metal- 
cleaning jobs? See page 5. 


What kind of cleaner attracts both 
oil and water? How does this help re- 
move buffing compound residues and 
pigmented drawing compounds? See 
page 8. 


Why clean ferrous and nonferrous metals 
in separate tanks? See page 10. 

What are the advantages of reverse 
current for electrocleaning steel? See 
page 15. 


APRIL 1956 


You'll want to know the answers 


For electrocleaning nonferrous metals, 
what are relative advantages of cathodic, 
cathodic-anodic and soak-anodic cleaning? 
See page 17. 

Can you electroclean brass without 
tarnishing? See page 18. 

How do bright dips make metals 
brighter? See page 21. 

Can you clean steel and condition 
it for painting for less than 20 cents 
per 1,000 square feet? See page 24. 

Would you like a cleaner that removes 
rust and oil at the same time; often elimi- 


nating all need for pickling? See page 28. 


WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


hout obliges 
Meta 


company 


Write today for a 
copy of this 44-page, 
illustrated booklet. 


FREE 


on, 


| Clean" 


What's the best way to clean parts 
that are too large to be soaked in tanks 
or conveyed through washing ma- 
chines? See page 30. 


Does your burnishing barrel produce a 
luster you are proud of? See page 32. 


What do you do when the overspray 
neither sinks nor floats in the wash 
water in your paint spray booth? See 
page 35. 


Do you dry steel parts before anti-rust- 
ing? See page 37. 


WHAT'S 
| THE FASTEST to know about | 
metal cleaning 
| 
| 
OAKITE oakite provuct’ inc. 
gov Rector NOM York 6, 
apy of your pooklet “Some good 
| 


Molten Metal .. . 


nd extraordinary protective action ot 

eat reating zirconium or titanium is most inter- 
esting: Mr. Gurinsky believes that 

e these two elements form nitrides with 
ation uts osts the nitrogen in the steel — at the very 
surface, of course —and gradually 
deposit a layer of nitride as more 


nitrogen diffuses to the depleted sur- 


aw 


FEEDER face from within the steel itself, 


These nitrides form a continuous pro- 
Solid line shows an inline installation, 


tection for the metal. Suc h a surface 
would also be self-healing. Zirconium 


“YOUR APPROACH TO 
AUTOMATION” hardest and most stable chemical 


compounds known. 


Evidence in favor of this theory 
comes from at least two sources 
AGF Reciprocating When the loop is made of “pure iron” 
(Shoker) Furnace . 

that is, iron with vanishingly small 
content of nitrogen zirconium oF 
titanium is no longer protective. Se« 
ondly, when radioactive zirconium 
or titanium is used to doctor the 
liquid bismuth, the inner surface 
of the hot leg of the steel tube shows 
the presence of these tracers. 


Fusion Welding of a 


A complete AGF Automatic Continuous Heat Treating Installation 


consists of an Automatic Rotary Feeder, a controlled Atmosphere High-Strength 


Reciprocating Furnace (illustrated above) and an Automatic Quench- 
ing Tank followed by a washing machine and Tempering Furnace. 


Aluminum All 
The output ranges from 100 to 800 Ibs. of controlled atmosphere heat y 


treating, quenching, washing and tempering per hour. A wide range 
of sizes cuts costs; the unit is suitable for a small plant or can be Digest of “Fusion Welding 
fitted into a production line in a large plant. of 24S-T3 Aluminum Alloy”, 
by J. B. Arthur, Welding Jour- 
nal, Vol. 34, November 1955, p. 
558s-569s. 


The installation can be made either in line or in a reversing loop as 
illustrated. The reversing loop discharges the work next to the 
charging end of the furnace and uses a minimum of floor space. 


Each part is individually heat treated and quenched as it passes 


through the reciprocating furnace and quench tank. The disadvantages thermal solidification range 
of batch processing are eliminated, E = 


which causes difficulty in fusion 


ost aluminum alloys have a wide 


Flexil ility permits handling small as well as large production lots on welding. In the high-strength alloys 
a continuous basis. Large production lots can be interrupted easily to rs ad 
run small batches of urgently needed work. like 2024 (24S), strength and duc 


Ask AGF Engineers and Metallurgists to recommend the tility are decreased in the hea 

proper AUTOMATIC HEAT TREATING Equipment for affected zone adjacent to the weld. 
your high production and low maintenance. Since such alloys are important in 


AGF factory trained representatives in principal indus- aircraft applications and fusion weld- 
trial areas. ing could save weight, simplify ce 


PLEASE MAIL COUPON sign and reduce cost, North Ameri- 


can Aviation, Inc. has conducted an 


AMERICAN GAS FURNACE co extensive investigation to determine 


1002 LAFAYETTE ST., ELIZABETH 4. N.J. how to make high-strength welded 


joints in 2024-T 3. 
Please send us your latest literature illustrating and describing AGF ~ | 
Rotary and Reciprocating Furnaces. Our application will be Strength of the parent metal in 
Sicees Title this alloy is about 69,000 psi. It 
decreases when heated for short 
periods in the range from about 500 
and industrial gas Street City to 950° F., reaching a minimum of 
— — Hourly Production Ibs. Product about 50,000 psi. at 700° F. Above 


950° F., the strength again decreases 
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NUMBER 32 OF A SERIES 


seven hardening jobs on one flamatic 


You might look for a lot of fancy tooling on the Standard Flamatic 
that hardens all these jobs. You won't find it. 


Instead, you'll find a single, work-holding fixture and two pairs 
of standard flame heads, changed over in minutes to switch from 
one job to the next. These parts are made by a manufacturer of 
automotive transmissions whose schedules and varying lot sizes 


make the heat treating virtually a job-shop operation. 


Flamatic keeps the pace, maintains part-to-part uniformity, holds 
costs in line, and gives the maintenance people practically no 
trouble. Flamatic holds temperatures in line with electronic con- 


trol, operation is pushbutton except for loading. 


To find out how versatile Flamatic selective hardening can be, 
write for Publication No. M-186l. 


CINCINNATI 9, OHIO, U.S.A. 


THE CINCINNATI MILLING MACHINE CO. 
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Welding Aluminum .. . 


rapidly to about 36,000 psi. after 
exposure at 1100° F. A good joint 
can be prepared if heat transfer to 
the parent metal is minimized so 
that there is no overheating. With 
no overheating the sample can be 
returned to its original condition by 
a solution anneal. 

Joint strengths greater than 62,000 
psi. were 


obtained by the argon 


shielded tungsten-arc process using 
an automatic machine. The filler 


wire was 4043 (43S). After weld- 


ing, the samples were water 
quenched from 920° F. and artifi- 
cially aged at 375° F. for 12 hr. 


Precise control of welding speed and 
current, the use of well-designed 
jigs and two or more weld passes, 
and thick weld beads were all im 
portant factors. Some of the require 
ments for the welding jigs included: 

1. Uniform consistent quenching 


BATCH TYPE 


atmosphere 


heat treating 
furnace 


This new Cooley GA-3 electric is the 
first small furnace to provide atmos- 
phere protection with a reasonable in- 
vestment and low operating costs. The 
atmosphere is generated by cracking 
alcohol and water of proportions pre- 
determined to suit the application. Steel 
may be clean hardened without decar- 
burization, or may be carburized. 

As a package unit, the Cooley GA-3 


—designed especially 
for tool rooms and small production 


COOLEY ELECTRIC MANUFACTURING CORPORATION 
30 SHELBY STREET + INDIANAPOLIS 7, INDIANA 


includes a fully wired temperature con- 
trol panel and atmosphere generating 
unit. A sealed alloy retort with tightly 
closed door, automatic gas curtain and 
foot operated door mechanism are other 
features that help assure dependable, 
economical operation—with little ad- 
justment required. Write or wire for cat- 
alog —investigate the possibility of this 
new furnace for your work. 


HEAT 
TREATING 
FURNACES 


this mechanical movement 


oxy-hydrogen welds at 40,000 and 


of material adjacent to the weld 
must be provided. In order to obtain 
this continuity and contiguity be 


tween the hold-down bars and shoes 
the work (base material) and the 
back-up bars must be held and 
maintained for the complete linear 
length Hold-down 
must be parallel to each other and 
to the centerline of the groove in the 


involved. bars 


back-up bar. Pressure must be uni 


form against the work and be pre 
cisely controlled and maintained for 
duplication of weld quality. 

2. Material for back-up bars, hold 
down bars, and shoes must have high 


thermal conductivity, not be weld- 


able to aluminum or its alloys and 


have a fair degree of wear and 


abrasion resistance. It must also 
hold its shape under application of 
heat and pressure. 

3. Jigs must be designed so that 
under operating conditions no distor 


tion or 


deformation of the work 


occurs, 

4. In the actual mechanical appli 
cation of pressure on the sheets there 
must be no lateral force which would 
open up the seam. Actually it is de- 
sirable to have two components in 
a hori 
tightening (upset) of the 
seam accompanied by a 


zontal 
vertical 
hold-down pressure. 

Before — this 
made, the joint strength expected 


investigation was 


from inert-gas-shielded tungsten-are 
welding was 47,000 psi. By com 
parison, riveted joints were rated at 
47,000 psi., seam welds at 27,000, 


inert-gas-shielded metal-are welds at 
43,000 psi. The values for tungsten 
inert-gas welds for -in. sheet have 
been raised to 53,000 psi. as welded 
and 62,000 psi. after solution treat 


ment and aging. Dax W 
aN 
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TEST PROVES QUENCHOLS 
HIGHER COOLING POWER! 


10-MINUTE DEMONSTRATION 


Compare any oil you now use with Sinclair 
QUENCHOL 521 in just 10 minutes! Right 
in your office or plant, Sinclair's new 


Quenchol Demonstrator will give you an 
accurate comparison of relative cooling 
power .. . show you how QUENCHOL can 
save money in your quenching operations! 


A TYPICAL TEST SHOWS THESE RESULTS: 


OILS COMPARED 


COOLING POWER’ ROCKWELL C HARDNESS 


(SAE 1045 STEEL) 
576 23.5 
Competitive Oil B 729 39.0 
Competitive Oil C 1024 41.0 
QUENCHOL 521 1369 54.5 


Competitive Oil A 


Based on a recognized formula for determining relative cooling power 
value. Measured as the square of the current (l¢max.) as recorded by 
Quenchol Demonstrator 


ACTUAL PRODUCTION TOO...PROVES QUENCHOL SUPERIORITY ! 


In numerous production tests, QUENCHOL 521 has demonstrated its far superior 
quenching ability. All users report better results in the degree, depth, and uniformity 
of hardnesses obtained. Steels have included SAE 1035, 1040, 4140, etc. In many 
cases the superior results have been obtained while increasing working loads! More 

over, QUENCHOL’S high sludge resistance, low acid formation characteristics and high 
quenching reserve keep it from deteriorating . . . extend QUENCHOL’S amazing cooling 
power with longer service life! 

For your own demonstration of QUENCHOL efficiency, and for more technical infor 

mation On its properties, call your local Sinclair Representative or write to 
Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New 
York 20, N. Y. There's no obligation. 


METAL WORKING OILS 
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Aluminum Versus Copper 


Digest of “Aluminum Vs. 
Copper for Step Regulators’, by 
C. . Nielsen, Allis-Chalmers 
Electrical Review, Vol. 20, No. 
4, 1955, p. 28-20. 


© justiry the conversion from 
copper-wound to aluminum- 
wound units in step regulators, the 
following conditions must be met: 

1. The units must be electrically 
and mechanically equal. 


2. The over-all size should be ap- 
proximately the same. 

3. The cost of manufacturing must 
be equal, 

4. Material must be available in 
sufficient quantities. 

All connections that are brazed in 
the standard copper-wound units 
are either brazed or welded in alumi- 
num units. between 
aluminum and copper must be kept 
under oil, to eliminate galvanic cor- 
rosion problems. 


Connections 


Now even the smallest shop can afford a 
dependable and versatile Brinell Hard- 
ness Tester. Priced exceptionally low, 
Model L is a motorized hydraulic machine 
with which even an inexperienced opera- 
for can make tests in strict conformance 
to A.S.T.M, Standards 


Engineered by Steel City, leader in the 
field since 1914, the new tester is de- 
signed for years of maintenance-free 
operation. The %" stroke permits succes- 
sive tests without anvil readjustment. Lood 
is applied by finger-tip pressure on 
operating handle 


Write for full particulars today and name 
of nearest sales representative —conven- 
lently located in your area. 


MODEL L 

Vert. opening—9?" 
Throat depth —6” 
Bench spoce—9" « 25° 


luding: 


Ductility Compression 


8811 Lyndon Ave. Detroit 38, Mich. 


Hydrostatic 


Proving Instruments 


. and Special Testing Machines. 


Inert-gas_shielded-arc welding 
provides an excellent electrical and 
mechanical between 
aluminum parts. Brazing or welding 
aluminum to copper, however, is 
more difficult. Special techniques are 
required in the application of heat 
to both metals. Tension is maintained 
on a copper winding while brazing 
but when this procedure is followed 


connection 


with aluminum wire, the aluminum 
connections separate. 

Copper-to-aluminum flash welds 
and pressure connections are used on 
the higher-current units. The flash 
welds are made on a special machine 
which brings the two metals together 
rapidly while drawing an arc. Al- 
though the interface in the joint is 
thin, it is still brittle. The aluminum 
end of this connection is heliarc 
welded to the aluminum tap lead and 
copper brazing is used for connec- 
tions to the tap changer. 

After 
with brazed or welded aluminum-to- 
copper joints, it was decided to use 
flash welded or “Koldweld” pressure 
connections in 


disappointing experience 


units. 
Both kinds of joints have higher ten- 
sile strength than aluminum. In 
bending fatigue tests the pressure 
connections failed in the aluminum 
and not at the joint. The flash welded 
connections failed at the interface 
in every instance. Resistivity of the 
pressure connection varied from 91 
to 102% of the parent metals, while 
that of the flash weld ranged from 
107 to 142%. Heliare welding or cop- 
per brazing within 1% in. of the joint 
did not change the conductivity of 


subsequent 


the pressure connection but affected 
its strength adversely. Such welds 
and brazes must be made at least 
1 in. from a flash welded connection. 

Aluminum units are practical both 
electrically and mechanically. Alumi- 
num-wound, step-type oil-filled regu- 
lators can be made equal to copper- 
wound units in quality. However, 
copper-to-aluminum connections of 
the “Koldweld” type are preferred 
and these connections should be lo- 
cated under oil. The necessary in- 
crease in dimensions may be a handi- 
cap where installation will be in 
cubicles of limited dimensions. In 
pole and substation installations the 
aluminum-wound units should offer 
no problem, since space is generally 
available and weights are essentially 
the same. Although the cost of equi- 
valent aluminum magnet wire is gen- 


(Continued on p. 170) 
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METAL MANUFACTURING COMPANY — 
wane Quality Alloys by Brass Speci 


CREEP-PERCENT. 


STRESS- 30,000P3) 


TEMP. 1600 °F 


10 20 30 . 40 


60 


...£newest Vacuum Melted alloy 
in the high-temperature field! 


Here's a new “super alloy” for gas turbine compo- 
nents. Upimer S00 combines unsurpassed  stress- 
rupture strength with superior high tensile strength in 
the 1200°F to 1800°F range. For example, at 1600°F 
its ultimate tensile strength is over 100,000 PSI. 


UTICA is now supplying UpIMeET 500 to top priority 
aircraft engine manufacturers. It is also supplying 
Vacuum melted alloys to dozens of manufacturers in 
many branches of industry. 


Our technical staff is ready to help you on your high 
temperature problems. On short notice we can test- 
melt a sample of your alloy for further evaluation. 


Call er write today. 


Let us tell you more about our facilities. Send for 
illustrated Vacuum Melting Brochure. 


Urica can offer you properties 
like these through Vacuum Melting: 
High-temperature corrosion resistance 
Extreme cleanliness 

Precise chemical control 

Longer stress-rupture life 

Increased tensile strength 

Increased ductility 

Better fatigue resistance 

Greater yield strength 

Greater impact resistance 


Greater « reep properties 


—- —— - 4 


Patent applied for on Upimer 500 Offer of our facilities is subject to 
priority of national defense orders. 


ALLOYS 


UTICA DROP FORGE AND TOOL CORPORATION, UTICA 4,NEW YORK 
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.. the bar that has HIGH STRENGTH 
without heat treating 


Yes, La Salle invites you to test a sample bar of 
the remarkable new FATIGUE-PROOF. This 
amazing new material is its own best 
recommendation . . . as proven by the many 
original equipment manufacturers who have 
already tested (and are using) FATIGUE-PROOF. 

If you are making parts requiring strengths in 
the tensile range of 140,000 to 150,000 psi, and 
want to eliminate the expense or problems of 
heat treating... if you want to save production 
costs with a bar that machines faster (25% 
faster than annealed alloys—50% to 100% faster 
than heat treated alloys) and gives you a beautiful 
finish, too... if you want to improve the quality 
of your product while saving money, send us a 
blueprint, drop us a note giving application 
details, or better yet... pick up your telephone 
and call a La Salle sales engineer (REgent 
4-7800, Chicago, Illinois). 

If it appears that FATIGUE-PROOF can help 
you improve your product and cut your cost, 
he will arrange to provide the necessary 
test sample at no expense to you. 


APRIL 1956 


oo for a sample bar of 
LaSalle’s revolutionary 


STEEL BAR 


NEWLY PUBLISHED! 


Get your copy of this 20-page 
booklet which gives detailed 
information on the remarkable 


new ““FATIGUE-PROOF.”’ 


La Salle @ steet co. 


1424 150th STREET «© HAMMOND, INDIANA 
Manufacturers of America’s Most Complete 
Line of Quality Cold-Finished Stee! Bars 


Please send me your “FATIGUE-PROOF™" Bulletin 


Name_ 
Title___ 
Company — 
Address 
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time for 


KILOTRON 


Model K400 
HIGH FREQUENCY 
Inducton Heater 


for greater production 


Easy to operate and unusually adaptable for effective 
production use, the KILOTRON is wonderfully suited 
for production line operations like Bonding, Bombard- 
ing, Annealing, Hardening, Heat Treating, Forging, 
Forming, Brazing, Soldering, Melting and Refining. 


COMPARE THESE OUTSTANDING 
PRODUCTION LINE ADVANTAGES: 


@ Four-450 Kilocycle units — Models K400 -10KW, 
K400-12.5KW, K400-20KW, K400-25KW 

@ Ease of operation — controls within reach, panel 
lights, automatic operation, built-in protection, 
work platform between two control platforms 

@ Simplified for easy set-up — 
19 square foot stainless steel 
work table, free from 
obstructions, raised edges 

@ Saves valuable space — 
combines high frequency 
generator and work 
surface within one 
cabinet, no bothersome 
cables, saves 50% space 
over other equipment 

@ Round the clock 
production tool— 
sound heavy-duty 
design permits 
continuous 
operation 


Write for additional data, 
engineering assistance 
and a complete catalog. 


155 Jelliff Avenue 


ELECTRIC-ARL 


INC, Newark 8, New Jersey 


Also available — a complete line of low frequency 
induction heating equipment, AC and DC Arc Welders 
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Al Vs. Cu... 


erally lower than copper, the greater 
fabrication expense increases the 
over-all unit cost of aluminum-wound 
regulators as compared to copper- 
wound units. At present aluminum- 
wound regulators are not economical 
but if the cost differential between 
aluminum and copper continues to 
increase, they may become so. 
There are vast quantities of alumi 
num ore available in the world, and 
the aluminum industry will no doubt 
be capable of supplying a continuing 
demand when conversion to alumi 
num-wound regulators becomes eco 
nomically feasible. 


J. M. HL 


Gas Carburizing Under 
Pressure 


Digest of “Gas Carburizing 
Under Pressure’, by O. P. Sor- 
okina and D. I. Bron, Metallo- 
vedenie i Obrabotka Metallov, 
No. 1, 1955, p. 47-50. 


wo processes are involved in car 

burizing, one that takes place at 
the interface between the metal and 
the carburizing medium and another 
that occurs in the steel itself. The 
first process involves the two car 
burizing gases carbon monoxide and 
methane which break down and form 
carbon at elevated temperatures. 
Two molecules of carbon monoxide 
form one molecule of carbon dioxide 
and one of carbon. One molecule of 
methane forms two of hydrogen and 
one of carbon, Le Chatelier’s princi 
ple predicts that an increase in pres- 
sure should promote the first reaction 
and depress the second. The effect 
of varying the pressure from 1.1 to 
2 atmospheres does have an appre- 
ciable effect on the gas composition 
only at relatively low temperatures. 
The effect can be neglected at 
1700° F., which is the carburizing 
temperature. 

The reaction of carburizing gases 
with iron must first saturate the 
austenite with carbon and then form 
cementite. The reaction of iron with 
carbon monoxide decreases the num- 
ber of gas molecules so that an in- 
crease in pressure should increase 
the rate of reaction. The reverse is 
true for methane. At higher pressures 
there will be more carbon atoms per 
unit area of metal surface available 
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HARTFORD 


URBO on Metalwash 
ae for Engine blocks by... 


SPENCER] 


HARTFORD 6 


METALWASH MACHINERY CORP. 


This Metalwash roller conveyor washer thoroughly re- 
moves oil and chips from automobile engine blocks 
before final assembly of engine parts. The Blower, 
conveniently located on the top of the machine is a 
Spencer Turbo-Compressor. 

The Spencer Turbo is light in weight, has little 
vibration and can be mounted anywhere and without 
special foundations. 

It is a sturdy, all metal machine with wide clear 
ances and only two bearings to lubricate. Blast gates 
provide the control, calibrated ammeters show the 

volume of air used at any time. (the power varies 
directly with the volume of air) 
The air is as clean as the air in the room. 


Can be cleaner if Spencer filters are used. 


Ask for Bulletin No. 126. 
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THE SPENCER TURBINE COMPANY Fes 
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Guaranteed Results from 
FURNACES - OVENS: DRYERS 


i. in the OVER-ALL JOB by 


CONTINENTAL 


Contenen 
winaces for bright 


FURNACES 
PRODUCTION LINES 


MAN UFPACTURERS—ENGIN 


RS~CONTRACL 


for military production... 


Whatever your heat process prob- 
lems in plant conversion for military 
production, CONTINENTAL has the 
answer. 


CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
proper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equipment 
including necessary work-handling 
accessories and control devices— 
delivering a CoMPLETE UNITIZED 
PropucinG PACKAGE with results 
guaranteed. 


The broad experience of ConrTI- 
NENTAL Offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 
District Representatives: 


5. * Indianapolis * St. Louis * Detroit 
Me * Cleveland * Pittsburgh 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 135 


SPECIAL MACHINES 
COMPLETE PLANTS 


TORS FOR OVER A QUARTER OF 4 CENTURY 


Carburizing . . . 


and the 
metal surface 


from carbon monoxide 
of saturation of the 
will increase. 
Diffusion inside the metal is not 
directly influenced by pressure. How- 
ever, the 


rate 


acceleration of the satura- 
tion of the steel surface at higher 
pressures can increase the 
tration gradient and thus increase 
the amount of carbon transported by 
diffusion. 
Specimens 


concen- 


10 * 10 * 50) mm. 
made from steel No. 20 
(0.20% carbon, 0.30% silicon and 
0.65% manganese ) were used for this 
study. The carburizing temperature 
was 1700° F., and the carburizing 
medium was illuminating gas dried 
with silica gel. The gas contained 
54% CH,, 30% H., 7.5% CO, 5.0 N, 
and 1.5% CO,. At the completion of 
carburizing the specimens were 
cooled in sand heated to 150° F. 
The structure of the carburized 
case changed markedly as the pres- 
sure was increased from 1 to 9 atm. 
as shown in the diagram. The hyper- 


Russian 


| 
—T Total Layer 


+ +--+ 
Eutectoid Layer 
Hypereutectoid Layer 


| 


+ 


Gas Pressure, Atm. 


Effect of Pressure of Carburiz- 
ing Gas on the Case Structure 


eutectoid layer first appeared at 4 
atm. and reached a thickness of 
0.11 mm. at 9 atm. Carburizing time 
was one hour with an additional ten 
minutes being allowed for the speci- 
mens to reach the carburizing tem- 
perature. Longer carburizing time 
increases the thickness of each layer 
but otherwise the results are similar 
to those obtained in one hour. 

These experiments show that high- 
er pressures accelerate the process of 
saturation of the surface layer of the 
steel with 
there 


carbon. Consequently 
is a sharper concentration 
gradient and an increased amount of 
diffusion. The effect of the accelera- 
tion of diffusion extends only te a 
shallow depth, so the total case is 
only slightly increased at 
pressures. 


higher 


A. G. Guy 
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DESIGNED 
FOR AUTOMATED — 
HEAT TREATING 


‘To meet the requirements of a specific heat treating 


application, this Fabrite fixture was designed so that it can 

be loaded, unleaded, conveyed and stacked automatically. 

Qhie Steel's design-metallurgyfoundry team specializes in sound, high tensile 

strength ailloy castings thet resist thermel shock, stand up longer in service. There are grodes 


of Fahrite to meet your exact operating conditions, 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO 
Plants at Springfield and Limo, Ohie ore 


APRIL 1956 


HIG 
TEMPERATURE 
ek 
173 


Corrosion of Lead-Base 
Babbitt Alloys 


Digest of papers presented at 
a symposium on “Lead-Base 
Babbitt Bearings” sponsored by 
the American Society of Me- 
chanical Engineers, 1952. 


eFORE tin became searce in the 
early 1940's all babbitt alloys 


was antimony and copper. Structure 


of these alloys consists of hard crys- 
tals of a copper-tin compound em 
bedded in a softer antimony-tin solid 
solution. Lead-base babbitt, contain 
ing 74 to 84% lead, 10 to 15% anti- 
mony and | to 10% tin, was devel- 
oped to conserve tin and is less 
expensive than the tin-base alloy. It 
contains hard antimony-tin crystals 


in a softer matrix, and has greate: 


base alloy. Its corrosion resistance 
however, is inferior. 
Although 


such as silver, aluminum, cadmium 


other bearing metals 
and leaded bronze have better re- 
sistance than the babbitts to fatigue 
under load, the babbitts are pre- 
ferred because of low friction, good 
wettability by oils, conformability 
to misalignment, embeddability of 


foreign particles or dirt and _resist- 


contained 87 to 91% tin; the balance load-carrying capacity than the tin- ance to corrosion by oxidized oils, 


volatile acids and sulphur from in- 
hibitors in the oil. 


In the principal paper of the sym- 
posium the corrosion of lead-base 


babbitt bearings in service, first no- 


CBS-HYTRON 


MICKERS 


ticed in 1944, is discussed in great 
detail. This corrosion led to darken- 
ing and thickening of the lubricat- 
ing oil and the appearance of a dark 
gray matte surface on the babbitt. 
These were followed by rapid wea 


and serious impairment of lubrica 
tion due to excessive viscosity of the 
oil. Laboratory tests of bearings pol- 
ished to an abnormally smooth sur- 
face showed that although the oil 
darkening and thickening were less 
serious with more highly finished 


surfaces, mechanical factors were 


not of prime importance. The chiel 


Cincinnati 
Sub-Zero j of the trouble seemed to be 
Chilling” 


chemical reaction between the 
babbitt and the oil, The oil prefer 
entially attacked the alpha phase, 


which is nearly pure lead containing 


BALL AND 
R 
OLLER BEARINGS NY 


B E L Lo CORPORATION 


4 duced by lead-base babbitt bearings 


a little antimony in solid solution. 
The typical oil contamination pro 


int service was duplic ated in the 
Whether you require high pro- laboratory with a straight uninhib 
duction, chilling units, labora- 
tory units, high and low 
temperature test chambers, al- 
titude 


ited turbine oil by adding 1% oleic 
acid or 2% lard oil, and heating 30 
to 70 hr. at 200° F. in contact with 
low-tin babbitt shavings. If the tin 
content was 7.5% or more the oil 


shrinking, testing 
or treatment 
of metals 
and many other 
uses 


chambers, or special 


units, we can satisfy your 


needs. did not discolor. Although corrosion 
of lead-base babbitt strips occurred 
Write to- slowly under static conditions. a rub 


day for complete line catalog 


Follow the leaders 
bing action was required to con- 
taminate the oil and accelerate the 
corrosion. 

Some systematic tests were made 
on machined samples of various bab- 
bitts in oil with and without oleic 
acid. The test temperature was held 
at 175° F., and oxygen was bubbled 
through the oil at a rate of 0.023 
cu. ft. per hr. A tin-base babbitt was 
unaffected in all oil mixtures, and 
various lead-base babbitts were also 
practically unaffected in the plain 
oil. With 0.25% oleic acid in the oil. 
the lead-base babbitt with only 1.1% 


Cincinnati Sub-Zero Products 


General Offices and Plant 


3930 R6 Reading Road, Cincinnati 29, Ohio 
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AT THE HUB OF INDUSTRY IN THE 


HEART OF AMERICA 


Here at Fahralloy we believe in giving service as 
well as manufacturing top quality heat and 
corrosion resisting castings. In fact, service is a 
keystone upon which our business has grown over 
almost a quarter of a century. Sitting here at the 
hub of industry in the heart of America we're 

never more than a few hours away from you at most. 
No matter what your problem may be if a heat and 
corrosion resisting casting is involved, you'll 

find the solution at Fahralloy. 


Try us and see for yourself. 


Fahralloy serves the nation and the nation's 
leading industries with heat and corrosion 
resisting castings. 


AIRCRAFT 


e APPLIANCE 
MANUFACTURERS 


e ARMED FORCES 

e AUTOMOTIVE 

e CHEMICAL 

e DRUG 

e FARM EQUIPMENT 


e FOOD PROCESSING 
EQUIPMENT 


e GENERAL MANUFACTURING 
© PUMP MANUFACTURERS 
STEEL 


THE FAHRALLOY CO. 


150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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Babbitt Alloys . 


tin lost about 700 mg, in 80 days, 
while those with 2.5 to 8.5% tin lost 
only about 10 mg. With only 0.05% 
oleic acid in the oil the lead-base 
babbitt with 1.1% tin lost 150 mg. 
in 80 days. With an oxidation in- 
hibitor added, this alloy resisted cor- 
rosion about as well as those with 
2.5 to 8.5% tin. The oil oxidized only 
when in contact with the 1.1% tin 
babbitt and to a much greater degree 
with 0.25% oleic acid in the oil than 
with 0.05%. Sludge formation and 
increased 


viscosity also required 
both oleic acid and babbitt in the oil. 
These results support a previous- 


ly published statement that about 


3% tin is required in a lead-base bab- 
bitt for good corrosion resistance. 
The tin prevents catalytic oxidation 
of the oil. Acidification of the oil by 
oxidation alone did not lead to cor- 
rosion of low-tin babbitt; the fatty 
acid was also required. With that 
acid present, the corrosion was the 
same whether oxygen or nitrogen 
were bubbled through the oil. Simi- 
lar corrosion in service is accounted 
for by the ease with which mineral 
oil may be contaminated by such 
agents as cutting oils, sludging oils 
and miscellaneous organic dirt. The 
safest way to avoid corrosion is to 
have at least 3% tin in the babbitt 
instead of trying to keep the oil free 
from fatty acid, 

When the formation of peroxides 


Efficiency in Cutting-ohb is Important 


Practically all machining operations start with pieces cut- 
off from bars or billets. Hence, inefficiency, or lack of capa- 
city, in the cut-off department can hold up or stagnate the 
entire plant 


A. Are ali-ball-bearing and provide a 
quick = return, therefore they run 
FASTER than others on the same 
work 

B. Can apply as much as 1200 pounds 
feed pressure-—two to ten times as 
much as other hack saws and band 
saws 

Cc. Are tully automatic, requiring no 
more operator attention than an auto~ 
matic screw machine, and set-up for 
any baer size and cut-off length is 
extremely simple 

D. Use a non-breakable high speed 
hack-saw blade—the type of saw 
blade that produces the greatest 
number of square inches of metal cut 
per dollar of blade cost-two to ten 
times (or more) as much as any 
band saw 


E. Because of their exceptional sturdiness, ball bearing 
reciprocating frame, ability to tension the blade 
“truly taut”, their accuracy is dependable 


yew ere net using modern. improved MARVEL NO 64 ond 9A production 
heck sows, coll the local MARVEL Field Engineer end get his production 
end (est on your werk—te compere with your experience records 


oder ond Hele 


THE MARVEL 

NO. 6A AND 9A 
HEAVY DUTY HACK 
SAWING MACHINES 


The composite MARVEL High-Speed-Edge 
Hack Saw Blade—cuts any machinable mate- 
rial efficiently There is no time lost chang- 
ing blades for different types of steel; no 
time lost replacing shattered blades, because 
MARVEL High-Speed-Edge Hack Saw 
Blades are positively unbreakable. These su- 
perior blades have the finest high speed steel 
cutting edge welded to a strong alloy steel 
body. They will stand-up under the highest 
speeds and heaviest feeds attainable on any 
make hack saw. Can be safely tensioned 
tauter than any other blade—cut-off not only 
straight but also square and with less stock 
loss 


5700 West Bloomingdale Avenue Chicago 39, U.S.A 


and acids in the oil is prevented, 
high-lead babbitts give satisfactory 
service, In large installations this can 
be accomplished by keeping the oil 
clean and inhibited. In medium- 
sized motors, maintaining clean and 
inhibited oil is a difficult problem 
and tin-base babbitts have been pre- 
ferred though their greater cost is 
really not justified. In small motors 
the oil may deteriorate rapidly and 
the bearing cost is small, so tin-base 
babbitt is definitely preferred. 


G. F. Comstock 


Electrolytic Polishing 
of Aluminum 


Digest of “Metallography of 
Aluminum and Its Alloys—Use 
of Electrolytic Polishing’, by 
P. A. Jacquet. Translation by 
M. L. Mahler, N.A.C.A. Tech- 
nical Memorandum 1384, Novem- 
ber 1955, 80 p. 


first part of this lengthy re- 

port, 109 references are given to 
papers published from 1947 to 1950 
which mention metallographic elec- 
trolytic polishing of aluminum al- 
loys. The particular use of the proc- 
ess is noted for each reference and 
they are classified according to the 
electrolyte used. Jacquet expresses 
his preference for a solution con- 
taining one part perchloric acid to 
two parts acetic anhydride. He 
warns against false interpretation of 
surface appearances produced by 
electrolytic polishing in other solu- 
tions which may form a film of 
alumina on the specimen. 


The electrolyte consisting of one 
part perchloric acid and four parts 
ethyl alcohol is recommended by 
the Royal Aircraft Establishment in 
England as easily prepared, non- 
explosive and rapid in action. It is 
suitable for polishing many alumi- 
num alloys. Although intermetallic 
compounds may be left in relief, the 
relief is usually less than produced 
by mechanical polishing. With some 
alloys a jet of hot water and light 
rubbing on a cloth with alumina are 
required to remove the 
formed by the solution. 

Chemical polishing, or “super- 
polish”, by immersion in acid solu- 
tion without any electric current has 


surface 


been used commercially for alumi- 
num alloys, but the results are not 
good enough for metallography, or 
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Trim lines effectively accented with stainless steel 
have brought to the modern motor car the equisite beauty 
once reserved for only the finest limousines. 
Today there’s no need for the average motorist to pamper his 
gleaming trim and accessories any more than he does the body 
enamel, for corrosion fighting stainless steel keeps its new car 
brilliance years longer, even under the toughest road conditions 
Discerning designers and stylists are converting more and more car parts 
= to stainless — and an increasing number of 
these parts are fashioned from Sharonsteel 
Steel buyers who have compared know 
they can expect a better finish and a more 
consistent quality — cofl after coi] — 
when the; specify “Sharon Stainless Steel.” 


SHARON STEEL CORPORATION Shaw, 


DISTRICT SALES OFFICES: Cnicaco, Darron, Deraorr. 
Gaano Raems, Los Ancetes, New Youn, 
Rocursres, Saw Francisco, Seatrrie, Que., Owr. 


| 
DESIGN ALONG THHSEH LINES 


no standard 
is too exacting 


Temper requirements for the thin nickel 


Electrolytic Polishing . . . 


at least not without more precise 
control than is required in electro- 
lytic polishing. A concentrated al- 
coholic solution of hydrochloric acid 
has been used for polishing the sur- 
face of magnesium, Aqueous mix 
tures of phosphoric and nitric acids 
(with or without acetic or sulphuric 
acids) can be used at high tempera 
tures for aluminum alloys. The time 
required depends on the alloy and 
the surface quality of the specimen 
A mixture of 70% H,PO,, 25% 
H.SO,, and 5% HNO, has been rec 
ommended for preparing specimens 
of aluminum for metallography, but 
not by Jacquet. 

For studying recrystallization and 
grain growth in aluminum, anodic 
oxidation is useful. After electrolytic 
polishing in an electrolyte contain- 
ing 53% of 85% H,PO,, 26% H,O, 
20% carbitol (mono-ethyl-ether of 
diethylene glycol) and 1% of 48% 
HF by volume, anodic oxidation is 
produced in the same bath with 
lower voltage and current. The sam 
ple is then heated at the temperature 
of interest and re-oxidized anodic- 
ally. The changes in structure due 
to the heating may be followed with 


Insulated 
Thermocouple Wire 
Extension Lead Wire 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘'Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 


strip (.002”) used in sensitive electronic 
tubes were too exacting to be checked 
by the usual methods. So Somers care- 
fully hand checks several samples from 
each lot by the ultra-precise “bend 
test” illustrated above. 


the microscope because the prior 
tion, in long or short runs, to suit your 


individual needs and meet your most 
rigid specifications. 


structure is not removed completely 
when the new anodic oxidation is 
applied, 

A machine for polishing speci 
mens slectrabytically is coated in All Types of Insulation 
detail. This 
“Disa Electropol”, is made by H. 


Since 1910 Somers Brass Company 
has specialized in producing thin strip: 
nickel and its alloys below .020” and 
copper and its alloys below .012” with 
the tensile properties, fatigue resis- 
tance, drawing properties and many 
other requirements which only the most 
exacting standards of production and 
quality control can meet. 

Whatever your specifications may 
be, why not take advantage of Somers 
long experience? Write for field engi- 
neer or Confidential Data Blank for a 
complete survey of your problem at 
no cost or obligation. for 
Nimonic alloys is 200 ml. perchloric 
acid, 700 ml. ethyl aleohol, and 100 
ml. glycerine. For aluminum alloys, 


machine, called the F 
elted Asbesto, 


Struers Chemiska Laboratorium in Braid 
Denmark. It is highly recommended ciate 
by Jacquet for use on aluminum Weatherproof Brai 
alloys. The electrolyte is kept in Glass Braid 


Polyy; 
strong circulation by means of a yviny| Plastic 
| Nylon Braid 
pump, and the voltage and time are - 
controlled — by 


instrument settings. s Steel Armored B 


inles 
With specimens ground on 00 emery = 


Silicone 
paper, the polishing time i 9 to Treated 


20 sec. The electrolyte recommended Cotton Braid Lead Jacket 


steel, zinc, lead, silver and 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
EXACTING STANDARDS ° Thermocouple and Extension Wire 
of My the glycerine in the above formula 
should be replaced by butyl cello Ni 
solve (glycol monobutyl ether). The RVICE 
voltage is generally between 35 and 


CLAUD S. GORDON Co. 


Manufacturers & Distributors 
Thermocouple Supplies +» Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 


45, and the current density 150 to 


175 amp. per sq.dm. The electrolyte 


Somers Brass Company, Inc. 
WATERBURY, CONN. 
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is circulated rapidly to avoid exces 
sive heating of the specimen. Etch- 
ing after polishing may be performed 


613 West 30th Street, Chicago 16, Iilinois 
2021 Hamilton Avenue, Cleveland 14, Ohio 
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Rugged Design... 


The ¥-12-1SC0A multiple zone furn 
with preheat and quench. W hes 


“A" Model designates the latest version of each of the many 
Ipsen “Straight-Through” Automatic Heat Treating Units—the 
ultimate in design and construction. 

Without increasing the basic floor space or hearth area, Ipsen 
engineers made these “A” Models provide: 


More Capacity. Work handling elements and furnace structure 
strengthened . . . Load capacity increased 50%. 


Higher Heating Rates. Larger fan and improved radiant tubes 
increased heating rates and operating range . . . “Flame Busters,” 
in these radiant tubes, increase efficiency by 50%. 

Improved Quench. New baffle system provides more positive 


quench . . . Oil volume increased 50% and circulation stepped 
up 100%. 


The result—heat treat tools that you cannot afford to overlook. 
Write or call for more information. 


IPSEN INDUSTRIES, INC. 


717 SOUTH MAIN ST., ROCKFORD, ILL. 


heating rate of ever 1500 


In the IPSEN “A” Models... | 
| 
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q 
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“For Scientists Everywhere” 


LABORATORY FURNACES 


BURRELL DUAL-RANGE 


Box and Muffle Type 


FOR HIGH TEMPERATURES 
UP TO 2650° F. 


Model 30 (pictured) Automatic tem- 
perature control. From 600° F. to 2000° 
F., use for ashing, drawing, igniting, 
tempering, etc. Above 2000° F., for 
sintering, melting, clinkering, fusing 
and high speed hardening. For use with 
230 volts, 50-60 cycles, single phase 
power supply; automatic controller for 
115 volts, 50-60 cycles, single phase. 


CAT. NO. ITEM PRICE 
37-442 Box and Muffie Type Furnace, Model 30— 1400.00 
(Heating chamber 7” wide x 84" deep « 4” high) 


Price listed is F.O.8. Pittsburgh, Po. 


For other models—ask 
Jor Bulletin No. 315 


BURRELL CORPORATION 
Scientific Apparatus and Laboratory Supplies 


2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 


GET 
THE 


FACTS 


About Hardness Testing 


Everything you need to know about 
hardness testing is told in this handsome 
book, prepared by the makers of the 
internationally respected CLARK 
Hardness Testers for “Rockwell Test- 
ing. Simple, easy-to-read text (in 


English) and numerous illustrations show the equipment 
and procedure for fast, accurate hardness testing of ferrous 
and non-ferrous materials. If you would like a copy, free of 
charge, just attach this ad to your letterhead or write 
“Send book.”’ A copy will be mailed to you promptly. 


P.S. If you are interested in descriptions and prices for 
CLARK Hardness Testers (Standard and Superficial) of guar- 
anteed accuracy, say the word and we'll gladly supply them. 


CLARK INSTRUMENT INC. 


10202 Ford Road © Dearborn, Mich, U.S.A 


Electrolytic Polishing . . . 


electrolytically in the same appa- 
ratus and solution by merely reduc- 
ing the voltage to 3 to 4. 

The Disa-Electropol machine has 
polished all types of aluminum alloys 
very successfully for microscopic 
examination. The fact that the speci- 
men is not heated, which may occur 
in some other methods, is an im- 
portant advantage. A disadvantage 
is that polishing is confined to areas 
no larger than 1 sq.cm. The elec- 
trolytic polishing method of most 
general utility is the older one using 
perchloric acid and acetic anhydride 
as the electrolyte. It does not pro- 
duce a harmful oxide layer and the 
current is sufficiently low to avoid 


heating. 
G. F. Comstock 


Graphitization of 
Fe-C-Si Alloys 


Digest of “Reactions Involved 
in the First-Stage Graphitiza- 
tion of Iron-Carbon-Silicon A\l- 
loys”, by W. S. Owen and J. 
Wilcock, Journal of the Iron and 
Steel Institute, Vol. 182, Jan- 
uary 1956, p. 38-43. 


HEN white cast iron is heated 

at a graphitizing temperature 
for a longer time than is required for 
complete graphitization, the smaller 
graphite nodules dissolve in the aus- 
tenite while carbon continues to be 
deposited on the larger nodules. 
Thus the saturation concentration 
of carbon in austenite depends on 
the radius of the adjacent graphite 
nodule in the austenite; conversely, 
the solution potential of a graphite 
nodule depends on the size of the 
nodule as well as on the carbon con- 
centration in the surrounding austen- 
ite. No re-solution of small graphite 
nodules into austenite occurs until 
the solution of cementite fails to 
maintain the carbon in the austenite 
while precipitation: of graphite on 
the large nodules is going on. Until 
about 70 to 100% graphitization oc- 
curs, no decrease in the number of 
nodules is observed. Later, as the 
smaller nodules are dissolved, the 
remaining large nodules become 
more isolated and the increasing dif- 
fusion distance retards the action 
In a pure iron-carbon-silicon alloy 
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“...and then they put that hot bar of metal 
between the upper die and the lower die and...... WHAM!" 


Look who’s showing off! Well, he doesn’t know everything—yet! But he 
sure has learned something about his old man’s forging business from 
that color booklet in his back pocket. 

It’s called ‘“‘Forgeland, U.S.A.”—an interesting, instructive book 
about your business and ours, written in his language and with pictures, 
too! We've prepared it here at Erie, because we think it’s nice for Pop 
to be a hero in his own home—and we’re all for encouraging it. 

To quote your beloved smart-aleck, ““Aw c’mon Dad, get me the 
book will yuh, huh, please, huh, please—it’s for FREE, anyhow . . . not 
even any box tops or hammerscale to send in!" 


if you have a raft of kids—send for a roft 
of books: 


ERIE FOUNDRY CO., ERIE, PA. 
“FORGELAND U.S.A.” Books to: 


ERIE FOUNDRY CoO. ERIE,PA. 


“OUR 61st YEAR" 
FORGING HAMMERS * TRIMMING PRESSES * HYDRAULIC PRESSES AND ALLIED EQUIPMENT 
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What you 
could do 


You hear older men saying, 
“Make it heavy! People 


think weight means 
strength.” 
Well... you can’t kid the 


moderns. 

Aluminum weighs 50% 
more than Magnesium. 
Anything that’s lifted, 
pushed, or motivated-by- 
power sells better and 
performs better when it’s 
made of Magnesium. 


Do you have 
an idea-in- 
Magnesium? 


BAP engineers have helped 
a lot of Magnesium-ideas to 
success, BAP has complete 
facilities for Magnesium 
fabrication and assembly. 
Phone or write your inquiry 
to B&P. There's no obliga- 
tion, Between us, maybe we 
can develop a “natural,” 


This 8-page folder, describ- 
ing BAP’s services in Fabri- 
cating, Assembling, and Fin- 
ishing, will be forwarded on 
request, 


LIGHTNESS 


PERKINS Inc. 


Pioneer Magnesium Fabricators 


Rolled Magnesium Plate and Sheet 


1958 W. Fort St. + 


Detroit 16 
TAshmoo 5-5900 


Graphitization . . . 


containing 3.38% C and 1.13% Si the 


number of graphite nodules per 
cumm. increased linearly from 
about 22,500 after 15 min. heating 


at 1780° F. to over 40,000 at 40 min 
and then decreased to about 34,000 
Up to the maximum 
corresponding to about 70% graph 
itization, the rate 


at 55 min. 


of nucleation fre 


quency per unit volume was evi 


dently constant. Nucleation occurs 


only at cementite-austenite inter- 


faces, and submicroscopic foreign 


particles are not required for its 
initiation, 

The growth of graphite nodules 
at each of four temperatures is illus- 
trated by curves showing the maxi 
mum nodule diameter after heating 
for various periods. These curves at 
first are approximately linear, indi- 


cating a nearly constant rate of 


growth. This implies a nearly con- 
stant diffusion distance, although the 
cementite interface must move away 
as the cementite 
Later the 


growth in 


from the graphite 


dissolves. curves show 


slower accordance with 
accepted theory. 

From measurements of cementite 
volume, curves indicating the rates 
of cementite solution were obtained 
Plotted logarithmically, the solution 
rates gave linear graphs. The activa 
tion energy 1s 78,000 cal, per mole, 
compared with 63,000 for growth of 
graphite. Plots of the over-all re- 
action-rate curve as determined dila 
tometrically, the rate of graphite 
volume change and the rate of re- 
ciprocal cementite solution all co 


incide closely. This demonstrates 
that the rate of graphitization can 
dilatometrically; the 


change due to 


be measured 
volume cementite 
solution is negligible compared to 
that due to graphite formation. 
Graphite 


nodules at first grow 


very rapidly; later the rate of iso 
thermal radial growth remains nea 
then 


cementite has dis- 


ly constant and decreases. 
When the 
appeared, a nodule either continues 
to grow or dissolves depending on 
whether 
smaller or larger. 

Nucleation of the nodules does 
not start until after an incubation 


period, It stops when and where the 


neighboring nodules are 


rate of growth of existing nodules 
decreases due to local depletion of 
austenite, At 


carbon in the lower 


Plexiglas Bell Jars 
Mixing Equipment 
Stainless Steel 
Flasks 

Sprue Bases 


Melting Crucibles 
Casting Crucibles 
Safety Goggles 
Asbestos Gloves 


Program Controls 
Burnout Ovens 

Melting Furnaces 
Casting Machines 


Pyrometers 
Tongs 
Timers 
Scales 


Abrasive Belts 
Cut-off Wheels 
Bench Grinders 
Abrasive Blast 
Grits 


Vacuum Units 
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right in tune 


..and REX js the standard 
by which all other high speed 
steels are compared 


A tuning fork sounds the standard pitch to which musical 
instruments are compared. There's a recognized standard 
for high speed steels, too — Crucible REX® 

But don’t take our word for it. Try REX in your own shop. 
Compare its structure, finish, hardenability, carbide dis- 
tribution and general uniformity. Measure the extra per- 
formance you get. You'll see for yourself why no other tool 
steel outperforms REX . .. why it’s the standard for com- 
parison wherever high speed steels are used 

Next time you buy tool steels, be sure of top performance 
— specify REX. Remember, it’s made only by Crucible 
and is available from local warehouse stocks, or by prompt 
mill delivery. Crucible Steel Company of America, Henry 
W. Oliver Building, Pittsburgh 22, Pa. 


C LE| first name in special purpose steels 


Crucible Steel Company of America 
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PSCSheetAlloy Radiant Tubes 
COST LESS - LAST LONGER 


If you are using cast alloy tubes, 
we can quote you substantially less on 
our all-sheet alloy tubes. And, with dies on 


hand for many commonly used sizes of return 


Demonstrate 
This 
bends, we can frequently save our customers this 


important cost. Records of scores of installations show PSC “Thin Wall” tubes are giving much 
longer service life. For instance, Michigan Malleable tron Co. reports: 

“We show an average life of over 3% years for your fabricated tubes, 

which is about double our experience with cast alloy tubes”. In PSC 

tubes the return bends are of the same metal and thickness as the legs, 

promoting uniform How of gas and minimizing carbon build-up and conse- 

quent burn-out. Precision-assembled in any design or dimension. Also 

sheet-alloy heat-treating retorts and covers, boxes, baskets, fixtures, 

tubes, etc. We invite your inquiries. 


Send for PSC Heat-Treat Catalog 54 


THE PRESSED STEEL CoO. - 


PROCESS 
BELTS 


CAN “TAKE” IT, literally and figuratively 


Heat resistant 
Chemically resistant 


Abrasion resistant. . 
Ashworth Meta! Belts combine Product ay 


Processing and Material Flow 


write FOR 
MLUSTRATED CATALOG 


ASHWORTH BROS., INC. 


WINCHESTER, VIRGINIA 


Atlanta + Buale Charlote,N C + Chicago + Cleveland Dallas Denow 
Greenville, C + Los Angeles Lowwville New You + Philadelphia + Rochester 
Seatile S Lown Paul Canadian Rep  PECKOVER'S LID Toronto Montreal 


Graphitization 


temperatures the transition is very 
gradual; at high temperatures it is 
sharp. The reaction rate is controlled 
at first by the transfer rate of carbon 
When 


the cementite is largely consumed 


from austenite to graphite. 


its rate of solution may exert some 
control. 

Since the austenite-cementite in- 
terfacial energy is an important part 
of the total energy for graphite 
nucleation, impurities in commercial 

cast iron may seriously affect graph- 
itization through modification of the 
interfacial energy. 

G. F. Comstock 


Effect of Oxygen on 
Porcelain Enamel 
Adherence 


Digest of “Effect of Oxygen 
Content of Furnace Atmos- 
phere on Adherence of Vitreous 
Coatings to Iron”, by A. G. Eu- 
banks and D. G. Moore, Journal 
of the American Ceramic So- 
ciety, Vol. 38, No. 7, 1955, p. 
223-226. 


ITREOUS enamels are used on 
metals to provide protection 
against corrosion and to provide a 
decorative finish. Oxygen in the 
firing atmosphere plays a role in the 
adherence of such vitreous coatings 
to the metal. To obtain detailed 
information about the adherence 
mechanism the National Bureau of 
Standards conducted a series of ex- 
periments in which the oxygen con- 
tent of the furnace atmosphere was 
varied when the same enamel con- 
taining varying amounts of an ad- 
herence promoter, cobalt oxide, was 
fired onto iron. 

It was found that any decrease of 
oxygen in the furnace atmosphere 
requires a corresponding increase in 
the amount of cobalt oxide in the 
enamel. Enamels containing 3.2% or 
more cobalt oxide develop a weak 
but definite bond in furnace oxygen 
concentrations as low as 0.02%. When 
smaller amounts of cobalt oxide are 
present, a greater oxygen content of 
the furnace atmosphere is necessary 
for appreciable bond development. 

The specimen blanks were of in- 
got iron, 4 4 0.047 in., pickled 
and then coated with the enamel 
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..-with big savings possibilities 


The standardized series of Yoder Uncoilers, Slitters and Recoilers 
make possible an infinite number of combinations for highly 
efficient coil and sheet slitting. 


At a substantial saving in first cost, one of these combinations 
will meet widely varying production needs of fabricating shops 
as efficiently as higher priced, built-to-order equipment (also 
designed and built by Yoder) for very big tonnage requirements. 


A Yoder standardized slitting line is a most profitable production 

tool which will pay for itself in short order on strip requirements 
The Yoder Slitter Book contains time as low as 100 tons per monih, even less. Equally important is 
studies, production records, and other the ability in a few hours to meet expected and unexpected needs 
valuable dows on the econcenics os wer for slit strands, from a relatively small stock of standard width 
as mechanics of slitter operation. A ‘ 
copy is yours for the asking; also esti- coils. This greatly reduces strip inventories and simplifies 
mates and recommendations. production planning. 


THE YODER COMPANY « 5595 Walworth Avenue, Cleveland 2, Ohio 


ROTARY SLITTING LINES 


COLD ROLL FORMING MACHINES 
ELECTRIC-WELD PIPE AND TUBE MILLS 
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FREQUENCY 


_ HEATING 
UNITS 


J The Lepel line of induction heat- 
ing units represents the most advanced 

thought in the field of electronics as well as 

the most practical and efficient source of heat yet 

‘/ developed for industrial heating. With a background of half 

a century of electrical and metallurgical experience, the name Lepel 

has become the symbol for quality in induction heating equipment 


embodying the highest standards of engineering achievement, dependable 
low cost operation and safety. 


if you are interested in the application of induction heating you are invited 
to send samples of the work with specifications of the operations to be 
performed. Our engineers will process these samples and return the com- 
pleted job with full data and recommendations without any cost or obligation. 


TYPICAL INDUCTION HEATING APPLICATIONS 


The illustration shows a lens grinding 
block being heated within the dome- 
shaped work coil. The heat: generated 
in the metal block softens the pitch 
enabling the operator to remove the 
ground lenses and insert the next 
batch. The entire operation is com- 
pleted in a few seconds. 


A widely used application in which sev- 
eral assemblies, consisting of a bross 
body, six radiotor fins and a mounting 
stud, are being soldered simultane- 
ously. The production of similor parts 
can be further increased by using two 
work coils and a change-over switch. 


Electronic Tube Generators—1 KW; 2)2KW; 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 75 KW; 100 KW. 
Spark Gap Converters 2 KW; 4 KW; 72 KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages packed 
with valuable information. 


‘ory All Lepel equipment is certified 

to comply with the requirements 

of the Federal Communications 
3 Commission. 


ie LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY N Y 


composition, The enamels contained 
varying quantities of cobalt oxide or 
cobalt oxide with manganese oxide, 
and were prepared according to 
standard procedures. Adherence of 
the fired enamel to the specimen was 
evaluated with the Porcelain Ena 
mel Institute adherence meter. When 
used according to the A.S.T.M. test 
procedure, this instrument estab 
lished the fraction of the test area to 
which the coating continues to ad 
here after the specimen has bee i 
deformed in the prescribed manner 

A coating containing 0.4% cobalt 
oxide developed its best adherence 
at an oxygen content of 20% — ap 
proximately that of air. Enamels with 
higher cobalt oxide contents reached 
their peak adherences at about 54 
oxygen. Enamels with larger amounts 
of adherence oxides do not require 
as much oxygen in the furnace at- 
mosphere as those with smalles 
amounts; this indicates that oxygen 
can be supplied from the enamel 
itself. The conclusion here is that 
the cobalt oxide is in some way 
supplying or facilitating the supply 
of some of the oxygen, since the 
amount of cobalt oxide is the only 
difference between the coatings. This 
conclusion is substantiated when the 
amount of cobalt oxide is plotted 
against adherence index for speci- 
mens fired in low oxygen concentra 
tions. When the curves are extrap- 
olated, they pass through the origin 
thus indicating that cobalt oxide-free 
coatings have an adherence index 
of zero. With increasing cobalt oxide 
however, the adherence index in 
creases accordingly. 

Metallographic sections were pre 
pared of representative specimens. 
These showed that the adherence in 
creased with increasing roughness of 
interface between the enamel and 
the iron. 

Such roughening has been shown 
to occur during firing by what is 
believed to be a galvanic corrosion 
mechanism. The cobalt ions present 
in the coating layer tend to plate out 
of the molten enamel electrolyte as 
metallic cobalt onto the more electro 
negative areas of the iron surface 
The tiny galvanic cells thus formed 
cause selective etching of the iron 


surface if the specimen is fired in an 


atmosphere containing a sufficient 
amount of oxygen. 


Little or no selec 
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Superior offers the widest range of sizes 


and alloys | 


Superior Tube Company produces the finest 
instrument tubing in a wide 
and alloy s—offers you as standard products 
what many makers would classify 
cialty tubing. 


range of sizes 


a5 spe- 


1. NEEDLE TUBING 
The stainless steel links in this recording instru 
ment are made of Superior needle tubing. The high 
strength, stiffness, and 
characterizing 


dimensional toler 
tubing 


strict 
this 
designed for surgical uses 


ances originally 
have opened new fields 
of industrial applications when used as mechan 
ical tubing 


2. PRESSURE AND SUPER PRESSURE TUBING 
A spiral windpipe made of Superior 304 cold-drawn 
seamless stainless steel tubing. Pressure tubes are 
used to convey fluids at elevated temperatures 
and pressures. Produced in stainless, carbon and 
alloy steels in sizes to withstand pressures up to 
100,000 psi 


3. BOURDON TUBING 
4 “CC tube pressure gage The 


shaped Bourdon tube serves as the actuating ele 
ment for the 


element for a 
majority of pressure indicating and 
Helix and spiral elements 
are also fabricated from the 
available at 


recording instruments 


wide range of alloys 


Superior a range that makes it 


Round and shaped tubing available in Carbon, 


possible to satisfy any set of conditions in the use 
of Bourdon tubing 


4. CAPILLARY TUBING 

A thermostatic instrument pressure transmission 
element with a coiled unit made of Superior Type 
$21, capillary tubing. Superior capillary tubing is 
used primarily for transmitting temperature and 
pressure impulses from the source to a recording 
or indicating tnstrument 
general, require a heavy-wall tube with an ID of 
006" to 090". Types $47, $21, 316, Monen” 
carbon steels are recommended analyses 

5. LARGE OD LIGHT WALL TUBING 

A large OD light wall tubing bellows in a pressure 
actuating element. Present applications for large 
OD light wall tubing include bellows, low pressure 
heat exchanger tubes, flexible hose, aircraft duct 

ing, fractional horsepower motor casings, ceramic 
drills, and casings for radioactive well logging 
instruments. Sizes offered up to 244" OD 

6. MECHANICAL TUBING — INSTRUMENT LINE 
Various fabricated parts — all 
mechanical tubing 


Capillary purposes, in 


and 


made of Superior 
Superior mechanical tubing 
can be either seamless or Wetonawnt grade used 
statically or dynamically, 
severe temperature or pressure 


sizes up to 


but not subjected to 
It is produced in 
OD within production limits, in 
many spec ial shapes, and in over 63 standard 
analyses and mechanical properties 


in top quality instrument tubing 


v3 


Send for free copy of Bulletin 


A (Gurdle to the Selection and 


Application of Superior Tubing 


Write Superior Tube Company, 008 


Germantown Ave Norristown, Pa 


Alloy and Stainless Steels; Nickel and Nickel Alloys; Beryllium Copper; Titanium; Zirconium 


*Reg. T.M. International Nickel Co, 
theg. T.M. Superior Tube Co 


analyses 


The big name in small tubing 


NORRISTOWN, 


OD 


PA. 


certain analyses | tn light walle uptot" OD 


On the West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles. 22, Calif, 
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How Chace Thermostatic Bimetal 


actuates the 


Belcor Thermostats are precision-made, custom-built at costs 
comparable with stock thermostats. Features of these thermo- 
stats include: elimination of false cycling and “chatter” of 
contact points by virtue of passing current through the inde- 
pendent contact springs rather than the bimetal member; 
although pre-calibrated, a trim screw inside the adjusting shaft 
simplifies re-adjustment or re-calibration; single stud mounting 
gives fast transfer of heat and a single through-hole facili- 
tates assembly. 


Operating temperatures available up to 600 degrees F. 
UL approved, these thermostats include open and fully closed 


types. Contact ratings afford a variance to a maximum of 
1500 watts at 120-240 V. AC. 


How it works: In the normally closed circuit position (Fig. 1), 
current passes from terminal (A) through stainless steel spring 
(B) and silver contacts (C) back to terminal (D). Ambient 
temperatures in excess of the factory calibrated rating cause 
the Chace Thermostatic Bimetal strip (E) to deflect (Fig. 2), 
opening the circuit at contacts (C) until temperature is again 
normalized. 


Chace Thermostatic Bimetal is available in 29 types, in 
strip, coil or in complete elements made to customer 
specification. Write now for our free 36-page booklet, 
“Successful Applications of Chace Thermostatic Bimetal." 


tive etching will occur where there 
is insufficient oxygen present to pro- 
mote the corrosion of the exposed 
areas of the iron. The oxygen re- 
quired for the corrosion process does 
not necessarily have to come from 
the furnace atmosphere. If easily 
reducible oxides are present in the 
coating layer, then selective cor- 
rosion of the iron can still occur even 
in a furnace atmosphere that is sub- 
stantially free of oxygen. 

Interface roughness does not com- 
pletely account for adherence; poor 
adherence has been observed on very 
rough interfaces and fairly good ad- 
herence has been obtained on alloys 
without surface roughening. Al- 
though the observations made in the 
present study can be explained on 
the basis of the galvanic corrosion 
theory, further work is needed to un- 
cover and to isolate the other active 
mechanisms in the adherence of vit- 
reous Coatings to metals 6 


Corrosion of Iron by 


Oxygen-Contaminated 
Sodium 


Digest of “Corrosion of Iron 
by Oxygen-Contaminated Sodi- 
um”, by G. W. Horsley, Journal 
of the Iron and Steel Institute, 
Vol. 182, January 1956, p. 43-48. 


L' ip sodium has been used for 
cooling atomic energy reactors 


because even at elevated tempera- 
tures its interaction with the steel 
tubing is negligible. If the sodium is 
contaminated by Na.O, however, 
it will corrode iron by formation of 
(Na,O).*FeO. The variables that 
affect the corrosion were recently 
investigated at the British Atomic 
Energy Research Establishment in 
Harwell, England 

The materials used were 5-mm 
rods ot pure ron Swedish ron pow- 
der, mild steel, pure sodium with 
and without oxide additions, and 
Na,O produced by heating the re- 
agent Na.O, in a vacuum. In the 
first experiment the pure iron rods 
were heated in closed nickel-lined 
crucibles with sodium containing 
not over 0.3% oxygen. The atmos- 
phere in the crucibles was argon. 
After heating seven days at 1470° F., 
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Using Invisible Light to 
Find Invisible Cracks 


A Peoria, Illinois foundry uses Magnagle and 
“black light” to make any possible cracks on 
castings show up as glowing indications. 
Detection of flaws in the “rough” state means 
no wasted time in finishing defective castings. 
Early detection also makes the couse of defects 
easier to spot and correct. Result? Consistent 
quality and lasting customer satisfaction. 


Inspection Methods: Case Studies 


Lower Overall Production Costs Through Nondestructive Testing 


Spotting Trouble 
Before It Happens 


At the Bakelite Company plant in Bound Brook, 
N. J., inspecting reaction tanks is like seeing 
your dentist — should be done twice o year. A 
portable Magnofiux inspection unit is used to 
find cracked welds in tanks used in making 
the intermediate resins which go into Bakelite 
phenolic plastics. 


Write for complete details concerning any 
of the above cose studies, (excerpts from 
MAGNAFACTS), or ask for our new booklet 
on Lower Manufacturing Costs. 
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Most manufacturers can achieve definite, 
worthwhile savings by employing one of 
the B46 methods for improved production 
control. These nondestructive inspection 
methods include: Magnaflux, for wet 
or dry magnetic particle inspection, 
ent particle inspection, 
Magnatest, eddy current electronic 
testing; Zyglo, fluorescent penetrant 
inspection, Spotcheck, dye penetrant 
inspection, and, Sonizon, fer ultrasonic 
measurements. 


The B46 testing methods are equally 
effective for preventative maintenance 
or manufacturing inspection. 


Most manufactured products have as one, 
or more, of their Components some type 


Heat Cracked the Jaw 


The jows of steel strapping machines must be 
reliable. Yet, following the heat treating, 
invisible cracks were discovered with Magnaglo 
os shown above. Immediate correction of the 
heot treat cycle eliminated the cracks. No 
further machine time or lobor wos expended 
on defective jaw ports. 


of casting, forging weldment, machined 
or formed part. Where cracks cannot be 
tolerated in the final product, maximum 
production economy must be obtained 
from the very outset. Flaws must be dis- 
covered as early as possible in order to 
eliminate further wasted effort in final 
processing or assembly. 


Magnaflux methods pinpoint early flaws 
and help you eliminate their cause. This 
results in savings of time, labor and addi. 
uonal long range benefits from increased 
salvage and reduced amounts of scrap. 
For detailed information as to how one 
of the BO inspection methods can help 
you produce better and save more, write or 
call for an interview with a Magnaflux 
engineer. No obligation, of course! 


Watching Your Weight con be 
important — especially in the aircraft industry. 
Excess weight con reduce the range and poy- 
loed of plane. A major aircraft manufac- 


turer uses Sonizon units to ultrasonically 
measure thickness of sheet and formed shapes 
This controls weight by eliminating excessive 
thickness. 


Take Your Inspection Problems to the House of Answers... 


Pittsburgh 36 + Cleveland 15 


MAGNAFLUX CORPORATION 


7346 W. Lawrence Avenue 


* Chicago 31, Illinois 


Detroit 11 + Dallas 19 + Los Angeles 58 
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Your Engineer is Right! 


Investment Casting permits new approaches to design and production engineering, 
unbound by the restrictions of traditional metallurgical practices and manufacturing 
techniques. 


Major economies are obtained when your products or components are designed . . . or 
redesigned . . . with tolerance, surface and inspection criteria to conform with casting 
techniques. The resultant savings in final cost and production time, more than repay 
this small investment. 


Your design engineer deserves and requires the great flexibility and latitude in design 
and production planning offered by Investment 
Casting. If application requirements demand that 
a part be of complex shape, intricate contours in a 
material that's difficult to form or machine, in short 
or long run quantities, Investment Casting may 
provide the economical answer. 


CASE IN POINT! 
Freedom of Design 


The rudder over-balance eliminator used on 
the jet bomber is an investment casting of 
specification QQ-M-55 Magnesium, Alloy AZ-92. 
This intricate design is more economically 
produced by investment casting than any other 
rocess, permitting design freedom and assur- 
ing quality performance. 


ARWOOD PRECISION CASTING CORPORATION 
73 Washington Street © Brooklyn 1, New York 

Plants: Brooklyn, N. Y. © Groton, Conn. ¢ Tilton, N. H. © Los Angeles, Calif. 

“PIONEERS IN INVESTMENT CASTING” 


Sodium Corrosion . . . 


there was appreciable weight loss 
from exposure to sodium containing 
0.16% oxygen, and a golden incrus- 
tation Was apparent on the sodium. 
When the iron specimens were 
heated in sodium containing 0.3% 
oxygen, the weight loss was very 
much less, possibly because of lower 
solubility of the corrosion product 
at this concentration. 

Later, mild steel crucibles were 
exposed to sodium containing 0.5 
to 10% oxygen. One that had con- 
tained sodium with 5% oxygen was 
found to be corroded extensively 
and coated with a loose scale con- 
taining iron particles. Analyses of 
the scale gave variable results due 
to contamination by sodium ethox- 
ide. When the sodium was removed 
from the crucibles by vacuum dis 
tillation at 570° F., analyses of the 
scale were again inconsistent but 
X-ray powder photographs showed 
that most of it was (Na,O).* FeO. 

Mixtures of Na,O and iron pow- 
der in an alumina boat were heated 
at 1110° F. for 2 hr. in an evacuated 
vitreosil-tube furnace. With mole 
ratios of Na,O to iron greater than 
about 1.77, the molar ratio of the 
quantity of Na,O originally in the 
mixture to the quantity of sodium 
vaporized was about 1.5, indicating 
the formation of (Na.O).,*FeO. 
When the original mole ratio was 
below 0.56, the amount of sodium 
vaporized indicated the formation 
of Na,O* FeO. Further studies sug- 
gested the possible formation also 
of nonstoichiometric mixed oxides of 
iron and sodium such as Na,O* 
(FeO), 4. The only stable mixed 
oxide in the presence of both sodium 
and iron seems to be (Na,O).*FeO 
and there Is 1hO CY idence of one con- 
taining more sodium. Those contain- 
ing more iron oxide are less stable 
in the presence of liquid sodium. 

The compound (Na,O).*FeO 
can be reduced by distilled sodium 
and its existence in the presence of 
liquid sodium is governed by the 
activity of the oxygen dissolved in 
the sodium. The stability of the com- 
pound also varies with temperature 
In a closed system alternate forma 
tion and reduction of the compound 
could be brought about by thermal 
cycling and would aggravate solu- 
tion erosion. 


G. F. Comsrock 
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A load of compressor valve caps, emerging from Thompson 
Products’ modernized Homocarb furnace after carbon has been 


restored under Microcarb 


0.40°, carbon steel, 


control. At left are valve stems of 


ready for carbon restoration to a depth of 
0.010" in a 2 hour cycle. 


FOR THOMPSON PRODUCTS 


A real decarb problem has been ended at the Bell, 
California plant of Thompson Products, Inc. In the 
production of valves and aircraft parts, decarb kept 
cropping up at various stages in fabrication. The 
problem was to correct it without interrupting pro- 
duction by making a special case of each occurrence. 

The solution to the problem appeared with Micro- 
carb atmosphere control, which automatically 
measures and regulates the active carbon inside a 
Homocarb furnace. Thompson applied Microcarb 
equipment to one of their 25” x 36” Homocarb 
furnaces. It didn’t take long to prove that Microcarb 
was the tool needed to lick the decarb problem. 

Now this furnace handles any decarb condition on 
a production basis. It restores either mill decarb or 
surface carbon lost in hot-working, and replaces 
surface carbon on any part which has been decar- 
burized below finished specs. 

Fourfold savings have resulted: 


1. No more decarburized products; no rejects due 
to decarb. 


2. No more excessive machining to correct for 
non-uniform carburizing. 
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3. Reduction in inspection time. 

4. Decarburized mill stock can be restored. 

The combination of Homocarb furnaces . . . either 
pit or horizontal type... with Microcarb atmos- 
phere control makes the measurement and control of 
active carbon inside the furnace just as continuous 
and automatic as temperature control. Whether 
specifications demand case carburizing, hardening, 
homogeneous carburizing or carbon restoration. . . 
the carbon you set is the carbon you get! 


If you’re now using Homocarb furnaces, Micro- 
carb control can be added by your regular main- 
tenance crews. To explore potential savings and 
conversion costs, there’s an L&N field engineer ready 
to help you. Just phone the nearest L&N Office or 
write us direct at 4927 Stenton Ave., Phila. 44, Pa. 
For details about the workings of Microcarb control, 
request Catalog TD4-620(2). 
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New! A first-hand account 
of most recent developments 
Reported by 35 active research workers 


(1) HIGH TEMPERATURE 
TECHNOLOGY 


Materials, Methods, Measurements 
Editor-in-Chief, I. CAMPBELL, 
Hattelle Memorial lastitute 
Sponsored by The Electrochemical Society 
The fruits of the extensive research of 
recent years in developing special mate- 
rials of construction for use at extremely 
high temperatures are here presented by 
outstanding authorities in the field. Now, 
for the first time, workers have access to 
a convenient, well-rounded source of this 

data. 

It will give you a useful insieht into the 
present state of the irt; make you aware 
of the questions which remain unan- 
swered; and stimulate your thinking 
about new and untried applications for 
refractory materials, 


1956 526 pages Iilustrated $15.00 


Cuts Out a Lot of Time-Wasting Searching 


(2) HANDBOOK OF 
ENGINEERING MATERIALS 


Edited by DOUGLAS MINER, Carnegie 
Insitute of Technology; JOHN B. SEA- 
STONE, Olin Mathieson Chemical Corp 
Brings together between the covers of 
one volume materials data from dozens 
of special fields. Broader in scope than 
any similar book, it provides a reliable 
source of information on materials of 
manufacturing and construction in every 
field of engineering. Covers the factors 
involved in selection of material, Con- 

tains a wealth of references, 


1955 1582 pages 450 Illus, 


Semi-flexible binding $17.50 


(3) TECHNICAL PUBLICATIONS 


Their Purposes, Preperation, and Production 
Cc. BA Ae. 5S. 

Shows how to present, write, illustrate, 

and produce all kinds of technical publi- 

cations on all subjects; and from the 

simplest duplicated small run to large 

printed editions. 


1955 402 pages Illus. $6.00 


(4) ABSTRACTS OF THE LITERATURE 
OF SEMICONDUCTING AND 
LUMINESCENT MATERIALS AND 
THEIR APPLICATIONS 
1954 Issue 
Compiled by the Battelle Memorial Institute 
and Sponsored by = Electrochemical Society, 
ne, 
1954 Issue: 1955 


200 pages $5.00 
1954 Issue: 1955 


169 pages $5.00 


Mail This Coupon Today _ 
For Your On-Approval Copies 


| JOHN WILEY & SONS, INC. MP-26 | 
40 Fourth Ave., New York 16, N.Y. | 
pow send me the book(s) circled below 

to read and examine on APPROVAL. (With- 

in 10 days I will return the book(s) and | 
owe nothing, of will remit the purchase | 
price(s), plus postage. 


! 2 3 4 
NAME 


ADDRESS 


- 
- 


ZONE STATE 


SAVE POSTAGE! 

) Check here if you ENCLOSE pay- 
ment, in which case we Pay postage 
Same return privilege, of course 


Welding Rod Coatings 
Without 


Ferromanganese 


Digest of “Some Experiments 
on High-Manganese Are Weld- 
ing Rods”, by D. R. Dhanbhoora, 
S. Visvanathan and S.N.A. 
Narayan, Tisco, Vol. 2, October 
1955, p. 173-177. 


OW-CARBON ferromanganese is 
used in the coatings of are weld- 
ing electrodes as a deoxidizer and to 
promote fluidity in the slag and 
stabilization of the arc. Since this 
alloy is expensive in India, a sub- 
stitute was sought by the research 
department of the Tata Iron and 
steel Co. High-carbon ferromanga- 
nese could not be used because it 
caused excessive spatter and fuming 
in welding. The use of the regular 
coating without ferromanganese on 
a steel wire containing 3.4% Mn also 
gave very disappointing results al- 
though the slag and metal deposited 
were almost the same composition 
as with standard electrodes. 
Experiments were then carried out 
to develop a coating free from ferro 
manganese which would enable good 
welds to be made with this high- 
manganese wire. Variations in melt- 
ing point and viscosity of the slag 
formed from the coating had little 
influence obtaining a stable arc 
and a good weld. Some metal or 
alloy in the coating to increase its 
conductivity seemed to be required. 
When ferromolybdenum was used 
the are characteristics were good but 
the welds were hard or lacked notch 
toughness. Iron powder was satisfac- 
tory in all respects. The best coating 
contained 16 parts silica, 10 parts 
manganese ore, 5 rutile, 4 mill scale, 
4 bentonite and 2 of iron powder. 
The weight of the coating was 60% 
of that of the steel core wire. The 
slag contained 40.4% SiO,, 20.51% 
MnO, 3.5% Al,O,, 9% TiO,, 9.55% 
FeO, 10.5% Fe,O,, 1.6% MgO, 1.66% 
alkali and 3% Fe. The metal in the 
slag was eliminated by using a higher 
welding current. The viscosity of the 
slag was high but the electrode per- 
formance of 3.4% Mn wire with the 
coating was good in large-scale trials. 
The weld metal contained only 0.354% 
Mn and 0.122% Si. Bend tests of 
single-bead deposits from such elec- 
trodes gave good results 
G. F. Comsrock 
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for this co 


you 


this costly 
machining 


FAST DELIVERY 
A Wide Choice of Inside and Outside Diameters 


AVAILABLE IN THESI 
GRADES AND SIZES 
HARDENING 
Outside Diameter, 2”-16” 
Inside Diameter, 1”-12” 


This convenient form of quality tool steel is pro- 
viding tool engineers and all the metal-working 
industry — with substantial savings in costs and pro- 
duction time. It does away with drilling, boring, 


cutting off and rough facing operations— eliminates 
IRI-MO AIR HARDENING 


Outside Diameter, 3”-16” 


Inside Diameter, 


scrap losses. Steel for draw dies, ring gages, collets 
and other ring-shaped parts comes with the center 
already removed. Whether you need an inch or a ten UNB-EXTRA WATER HARDENING 
foot bar, quick delivery on Uddeholm’s hollow bat Outside Diameter, 2”-16” 
tool steel is as simple as picking up the phone Inside Diameter, 1”-12 


Warehouse stocks are always ample Write for Tool Steel Stock List 


why UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels Offices and New York: 155 East 44th Street, MUrray Hill 7.4575 
Specialty Strip Steels Warehouses Cleveland: 4540 East 7ist Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-512! 


District Representatives — 


CHICAGO Frank | Mackin, Leroy E. Marshall, 55 East Washington, STate 2.1649 In Canada: Uddeholm (Canada) Ltd 
DETROIT Warren H. Nugent, 17304 Lahser Road, KEnwood 5.6340 35 Coronet Road, Toronto 18, BElmont 3.3235 


APRIL 1956 


with TOOL STEEL 
N | 
| 
forging aa 
| 
aks 
193 


Precise 


TEMPERATURE 
MEASUREMENT 


is one of the = 

many applications of the 

TYPE B HIGH PRECISION 
POTENTIOMETER 


..@ general purpose potentiometer with 


o ber of 


Distinctive features include: 


@ Three ranges —0 to 16 millivolts, 0 to 


160 millivolts and O to 1.6 volts. 


@ Three reading dials—effective scale 
length of approximately 175 feet for 
each range. 

@ Subpanel switch and slidewire con- 
struction for protection of contacts 


from dust and corrosive fumes. 


@ Speciol provisions to minimize pora- 
sitic thermal emf's—including avto- 
matic compensation of slidewire 
thermals and gold contacts in galvo- 
nometer key. 

@ Exceptional convenience in reading 
and adjustment. 

@ Solid and substantial construction for 


many years of trouble-free service. 


This standard laboratory potentiometer 
is also well suited for meteor calibration, 
for checking portable potentiometers, 
ond for other critical measurements of 
D.C. potentials requiring exceptionally 


high accuracy. 


Described in Bulletin 270 


ts, suiting 
it particularly to thermocouple work. 


SPOTLIGHT 
for SHOP AND 


@ Sensitive (up to }. 
@ Multiple-refiection optical system 
@ 100-Millimeter scale 

@ For null or deflection measure: 


Described in Bulletin 320 


ALVANOMETER 
ABORATORY WORK 


@ Sturdy, short period 


5 per mm.) 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue « Philadelphia 32, Pa. 


uniform corrosion can be produced 


Pressure Welding with as much as 20% variation in 
Stainless Steel Tubing pressure and 80% variation in time. 


Uniform corrosion means that the 
weld and tubing corrode at the same 
rate in boiling nitric acid. 
Cleanliness of the mating surfaces 
is one of the most important factors. 
During the laboratory development 
of this process, the surfaces were 
turned, ground and then degreased, 
but such a lengthy procedure could 
not be used in economical large- 
scale production. They tried fine 
machining followed by degreasing 
but welded specimens had a band 
of unwelded metal on the inside of 
the pipe even when an argon or 
-hydrogen atmosphere was used to 
back up the joint. Careful examina- 
tion of the ends of the tubing showed 


that the degreasing had not been 
pressure cycle is controlled by cams. efficient and cutting lubricant had 


For 1-in. diameter tubing, the best been left in the machined grooves. 
pressure is 450 Ib. for 25 sec., 150 The difficulty was eliminated by 
Ib. for 35 sec. and finally 450 Ib. making a fine cut dry after degreas- 


again. Such a cycle prevents thick- ing and carefully avoiding con- 
ening of the tubing adjacent to the tamination from handling. 
weld and produces a ridge on the Burrs on the inside of the tubing 


inside that is about 10 to 20% of the also caused some welding difficulties 
wall thickness. The outside reinforce- and had to be removed carefully. 


METERS 


. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 


Digest of “Some Applications 
of Welding in the Development of 
Atomic Energy”, by L. Rother- 
ham, British Welding Journal, 
Vol, 2, September 1955, p. 377. 


ELDED Stainless steel tubing that 
has a smooth inside surface 
with no crevices is needed for pip- 


ing in chemical processing plants 
and in atomic energy installations. 
An automatic machine capable of 
producing such tubing up to 3 in. in 
diameter was recently developed by 
the Industrial Group of the U nited 
Kingdom Atomic Energy Authority. 

The joint is heated by an oxy-acet- 
ylene ring burner and the welding 


i” Easy to clean. No tools are needed 

- for disassembly . . can be completely 

bd cleaned and reassembled in 2 minutes. 


* alr 

* ammonia 4 _ F Easy to read. 6” scale gives extra 

+ dissociated \ visibility. Exclusive Waukee tabs 
emmonia identify in large red letters gas being 

— measured. Eliminates mistakes. 

* city gas 

© endothermic 3. Built-in control valves. Operators 
cracked can easily see flow change. 

4. Easy to mount. Can be pane! mounted 

. . piping is simpler, installation 


* natural gos costs less. 


For additional information request 
bulletin #201. 


ENGINEERING COMPANY 


403 E. Michigan Street, Milwaukee, Wis. 
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a complete AI RCOMATIC “package” 
...ffom recommendation to results 


Aircomatic welding is an inert- f “ The consumable wire electrode is 

gas, shielded arc process using a . produced to rigid Airco specifica- 

a consumable wire electrode. The | tions as to purity, cast, and metal- 

basic unit, manual or automatic, : lurgical content. Normally supplied 

designed and manufactured by - / on expendable spools, Aircomatic 

Airco, includes the welding head, wire is available in aluminum, steel, 
carriage assembly for wire drive and control equip- Stainless steel, nickel, titanium, copper, and copper 
ment, cables, hoses, and flexible wire casing. base alloys. 


Airco shielding gases include both helium Awcomatic 
- ; process. A complete line of Airco motor 
and argon, produced by Airco, or mixtures 
: generator and rectifier type welders are 

thereof for particular requirements. Pure 
- ; designed for Aircomatic characteristics 

carbon dioxide gas is also available from 


the latest of which a ne onstant potential 800 
Airco for use as a shielding medium where applicable. AC 


The Aircomatic process was invented, designed, devel- unbiased opinion as to how Aircomatic can best be 

oped, and licensed by Airco. Airco’s eight years of employed — because — Airco is a leading manufacturer- 

experience have given the metal working industry an supplier of all types of oxyacetylene, metallic arc and 

inert-gas process that welds all kinds of metals — add- inert-gas shielded welding and flame cutting processes, 

ing speed, economy and versatility to every suitable their controls, supplies, and accessories. 

application. Other Airco inert-gas welding processes include 
An Airco Representative can give you a completely Aircospot and Heliwelding. Write today for details, 


AT THE FRONTIERS OF PROGRESS yYou'LL FIND... Ss 


= On the west coast 


Air Reduction Pacific Company 
Air REDUCTION SALES COMPANY 
A division of Air Reduction Company, incorporated, New York 17, WN. Y. = Ste 


Cuban Air Products Corporation 


in Canada 


Offices and “dealers in : Air Reduction Canada Limited 
most principal cities 


Products of the divisions of Air Reduction Compony, Incorporated, include: AIRCO — industria! gases, welding ond cutting equipment, ond acetylenic chemicals * PURECO 
=— carbon dioxide, tiquid-solid * OHIO — medical gases ond hospite!l equipment * NATIONAL CARBIDE — pipeline acetylene end colcium carbide 
COLTON — polyviny! ocetotes, olcohels, and other synthetic resins 
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Photo courtesy The Alliance Drop Forging Co. 


@ Youngstown Hot Rolled Alloy Bars 
assure uniform response in our cus- 
tomers operations because such uni- 
formity starts at the Ore Mines. At 
every operation, in Youngstown’s 
completely integrated steel manufac- 
turing facilities, rigid quality controls 
make certain that uniform chemistry, 
physical — and dimensions 
are furnis 


THE YOUNGSTOWN SHEET AND TUBE COMPANY s 


General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 
STRIP PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 
HOT ROLLED BARS - BAR SHAPES - WIRE - 


D BARS - 
hor Sou LED RODS COKE TIN “PLATE ELECTROLYTIC TIN PLATE RAILROAD TRACK SPIKES 
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Because moisture 
would impair quality, Carboloy 
DRY hydrogen to -80° F. 


Lectrodryers* DRY the hydrogen used in sintering and brazing operations 


Two BWC-.250 Lectrodryers work in the gas 
purifying room at Carboloy's Detroit plant. 


poate in the hydrogen used to fire sintering furnaces 

would break down, freeing oxygen. This would 
form oxides, causing inclusions in carbides. It would con- 
sume the aluminum intended for alloying in magnets. 
Carboloy, Department of General Electric Company, avoids 
those hazards by removing every trace of moisture to 
dewpoints below —80°F. 

Carboloy’s cemented carbides, Hevimet and Alnico 
permanent magnets are all produced in hydrogen-fed 
furnaces. You see one here. As evidence of the extensive- 
ness of these operations, the Detroit plant alone is capable 
of producing a million cubic feet of hydrogen a week. 
Lectrodryers can Dry that volume, staying on-stream 
continuously, without interruption. 

Metallurgical operations elsewhere similarly employ 

At their Edmore, Michigan plent they Stee daa gases dried by Lectrodryers. Your manufacturer of con- 

BW C-250 Lectrodryers in the power plant. trolled atmosphere generators can advise you on their 
use, where Dry gases are indicated. 

Pittsburgh Lectrodryer Company, 317 32nd Street, 
Pittsburgh 30, Pa. (a McGraw Electric Company Division). 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S.A Beige Stein et Roubsix, 320 Rue du Moulin, Bressoun-Liege 


LECTRODRYER 


REGISTERED TRADEMARK US PAT OFF 


witH 
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FOR BETTER SERVICE... 
TOUGHER JOBS 


New and improved features incorporated into 
the construction of Wissco Belts combine to 
make them even more dependable and effi- 
cient than ever before. 


DUAL CONTINUOUS REINFORCING ROD 
PERMANENT KNUCKLED EDGE 


STRETCH AND DISTORTION RESISTANT SPIRALS 
QUICK SPLICE CONNECTOR 
These are exclusive improvements that mean : 
better service from Wissco Belts. Wissco Belts 
made from 4” rods now handle heavy duty high 
temperature jobs previously considered too 


tough for alloy belts. 
Let us know your requirements. Improved heavy / ' | 


duty Wissco Belts are supplied in all high 
temperature alloys. 
THE COLORADO FUEL AND (ROW CORPORATION—Denver and Ocklend 


WICKWIRE SPENCER STEEL Boston 
— * Chicago - 


“wissco BELTS 


~ PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE FUEL and IRON CORPORATION 


Belt illustrated, actvo e 
\ 


In the Sperry Electronic Tube Divi- 
sion of SPERRY RAND, Gainesville, 
Florida, a battery of 7 Sargeant & 
Wilbur furnaces perform faithfully 
and economically, aiding in the pro- 
duction of klystron tubes. 


Representatives 


WM. D. PRICE 
611 Ann Street — Box 414 
Monroe, North Carolina 


ROY M. JAHNEL 
1095 Conn. Ave., N.W. 
Washington, D. C. 


WM. G. PRAED 
416 N. State St. 
Chicago 10, Ill. 


JOHN FIGNER CO. 
1123 LaClaire Ave. 
Pittsburgh 18, Pa. 


M. CLAYTON SCHWER 
2920 Grand Blvd. 
Detroit, Michigan 


T. C. JARRETT CO. 
95 South Ammons St. 
Denver 15, Colorado 


EDWIN A. WERT GERALD B. DUFF & CO. 


1828 N. Alexandria Ave. 2165 Morris Ave. 
Los Angeles 27, Calif. Union, New Jersey 


STOUT & LOMAN MARSHALL C. BATTEY 
712 West Sycamore St. 180 Weeden St. 
Kokomo, Indiana Pawtucket, R. I. 


Cc. R. MORELLO 
Crestmont Products, Ltd. 
45 Hollinger Road 
Toronto 16, Ontario 
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@ Five S&W Conveyor Furnaces with 15” 
belts are used for silver and copper brazing 
of klystron tube components, as well as for 
degassifying and oxidizing. 


Two S&W Pusher Furnaces are used pri- 
marily for brazing operations. 


Atmosphere is dissociated ammonia, pro- 
duced from two 2,000 CFH S&W Am- 
monia Dissociators. 


Purging atmosphere is supplied by a 1500 
CFH Forming Gas Generator. This atmos- 
phere is dried by an automatic, activated 
alumina dryer. 


Write today for literature—and state your 
problem. Our staff of engineers is ready to 
advise without obligation. 


SARGEANT & WILBUR, INC. 


186 Weeden St., Pawtucket, R. |. 


Complete Line of Electric and Fuel Pired Heat Treating 
Equipment * 


Furnaces * Generators * 
Gas Conditioning Equipment * Accessories 


Ammonia Dissociators 
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CLASSIFICATION OF MICROS 
(Optical and Electron) 

Class |. lrons and steels 

Class 2, Stainless steels and heat resisting 
alloys 

Class 3. Aluminum, magnesium, beryllium, 
titanium and their alloys 

Class 4. Copper, nickel, zinc, lead and their 
alpoys 

Class 5. Uranium, plutonium, thorium, zir- 
comum and reactor fuel and control 
elements 

Class 6. Metals and alloys not otherwise 
cladhified 

Class 7. Series showing transitions or changes 
during processing 

Class 8 Welds and other joining methods 

Class 9. Surface coatings and surface phe 
nomena 

Class 10. Results by unconventional techni 
ques (other than electron micrographs) 

Clase 11. Slags, inclusions, refractories, cer 
mets and aggregates 

Class 12. Color prints in any of the above 
classes (no transparencies accepted) 


RULES FOR ENTRANTS 


Work which has appeared in previous 
metallographic exhibits held by the 
American Society for Metals is unaccept- 
able. Photographic prints should be 
mounted on stiff cardboard; maximum 
dimensions 14 by 18 in. (35 by 45 em.) 
Heavy, solid frames are unacceptable. 
Entries should carry a label on the face 
of the mount giving: 

Classification of entry 
Material, etchant, magnification 
Any special information as desired 

The name, company affiliation and 
postal address of the exhibitor should be 
placed on the back of the mount 

Entrants living outside the U.S. A. 
should send their micrographs by first- 
class letter mail endorsed ‘Photo for 
Exhibition—May be opened for customs 
inspection”. 

Exhibits must be delivered before 
Oct. 1, 1956, either by prepaid express, 
registered parcel post or first-class letter 
mail, addressed to: 

ASM Metallographic Exhibit 
7301 Euclid Ave. 
Cleveland 3, Ohio 


Entries are invited in the 11th ASM 
Metallographic Exhibit, to be held at 


the National Metal Exposition in 
Cleveland, Oct. 6 through 12, 1956. 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Con- 
gress management which will award a First Prize (a medal and 
blue ribbon) to the best in each classification. Honorable Men- 
tions will also be awarded (with appropriate medals) to other 
photographs which, in the opinion of the judges, closely approach 
the winner in excellence. A Grand Prize, in the form of an en- 
grossed certificate and a money award of $100, will also be 
awarded the exhibitor whose work is judged best in the show, 
and his exhibit shall become the property of the American 
Society for Metals for preservation and display in the Society's 
national headquarters in Cleveland. 


All photographs may be retained by the Society for one year 
and placed in a traveling exhibit to the various Chapters. They 
will be returned to the owners in May 1957 if so desired. 


NATIONAL METAL CONGRESS 
AND EXPOSITION 


CLEVELAND, OHIO OCTOBER 6 to 12, 1956 
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Discover how these ELEVATED TEMPERATURE ALLOYS can give you 


Improved Forgeability 


Exciting possibilities for improvement are ahead when 
you look into the line of Carpenter alloys for parts or 
produc ts in elevated temperature service Here is a line 
of high temperature and heat-resisting alloys produced 
in a specialty mill. Only a true specialty mill can produce 
so well these very difficult-to-make alloys 

Here, too, is a combination of unusual advantages not 
normally found in this type of alloys. For example, 
Carpenter pioneered the addition of rare earth elements 
to the analyses of certain grades to give you improved 
forgeability. And Carpenter's unsurpassed, meticulou: 
quality controls, assure you steels with greater uni 
formity and extra cleanness to meet the strictest inspec 
tion requirements 

Whether you work with one of our present clevated 
temperature alloys, or a steel produced specifically for 


j 


\ Greater Uniformity 


Cleaner Steels 


your own application, you'll find that Carpenter's wealth 
of fabricating and working information will help you sub 
stantially reduce production costs and get better parts 

Outline your plans or problems to your Carpenter 
Representative or write direct. You'll get the kind 
of help that pays off with definite improvements 
Ihe Carpenter Steel Co., 133 W. Bern St., Reading, Pa. 
Specity Carpenter alloys for elevated temperature service 
and get these three big advantages... 


Improved Forgeability 
Greater Uniformity 


Cleaner Steel 


Improved Alloys for Elevated Temperature Service 
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with TALIDE dies 


25,680,000 PARTS PRODUCED 
with ONE TALIDE DIE 


A large electrical equipment manufacturer was having difficulty maintain- 
ing production of electrical outlet boxes. Die costs were high, downtime and 
scrap excessive. It was necessary to remove and repolish the hi-carbon, hi- 
chrome die every 60,000 pieces. Total production secured from each steel 
die averaged 700,000 pieces 

After an initial survey, our die engineers designed and installed a Talide 
die using Grade C-88. Operation is performed on a 75-ton double action 
Bliss press. Original die was put in operation 3 years ago and is still going 
strong, having been removed only once for repolishing after drawing 
15,000,000 pieces! 

Total production obtained to date has reached the astounding figure of 
25,680,000 outlet boxes. 36 times more production than when using a steel 
die. The Talide die costs $1,125.00 compared to $500.00 for each steel die. 
Savings in die cost alone has amounted to over $18,000.00 over the past 3 
years, with substantial additional savings realized in increased production. 
Downtime, repolishing cost and scrap expense were completely eliminated. 

Call in a Talide sales engineer for recommenda- 
tions on how to solve your particular die problem. 
Phenomenal runs and tremendous savings in operat- 
ing costs are assured when Talide dies are put on 
the job. Our files contain hundreds of case his- 
tories on every type of application — including draw 
presses, punch presses, pill presses, cold headers, 
swagers and draw benches. 

METAL CARBIDES CORPORATION, 6001 Southern 
Boulevard, Youngstown 12, Ohio 


TALIDE:) 
METAL 


OVER 25 YEARS’ 


Leading Fountain Pen Manufacturer cold 
swages 33 times more stainiess steel parts 


HEADING AND EXTRUSION DIES 


Cold-heading 1/4”. C-1008 steel rivets, 
TALIDE dies produced 11,200,000 pieces 
other carbide dies only 3,500,000 


CURLING ROLLERS 


TALIDE Curling Rolls last 65 times longer 
than steel rolls on beverage can forming 
operation 


BLANKING AND FORMING DIES 


70 times more paper discs blanked out 
with TALIDE — over hard alloy die 


SHEET METAL DIES 


137,000 hi-alloy stee! Pressure Vessels drawn 
with TALIDE. against only 7.900 with steel 
dies previously used 


POWDERED METALLURGY DIES 


Compacting highly abrasive chemical pow- 
ders, TALIDE Pili dies last 4 months, 
stee! dies wore out in’ 6 
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MICROVAC mechanical pumps 
for high capacity, low maintenance 


Ideal for use as rough- 
ing pumps, or as sole 
sources of vacuum in 
applications not re- 
quiring diffusion 
pump performance. 
New design features 
assure fast pumping, 
high capacity, effi- 
ciency over wide pres- 
sure range. Trouble- 
free operation is 
by fail-safe 
design, intake screen 
filters, double-spring 
exhaust valves. Write 
for Catalog 751 for 
complete information. 


APRIL 1956 


100% 

faster 
with Stokes Ring-Je 
diffusion pumps 


Major advance in diffusion pump design increases 
capacities, shortens vacuum pumping cycles, 
permits operation against higher forepressures. 


COMPLETELY DIFFERENT design concept makes it possible for Stokes 
Ring-Jet diffusion and booster pumps to provide high vacuum 
pumping performance never before possible. Instead of a single jet 
cone, these pumps have a ring of jets. This construction increases 
cross-sectional area of the air path retains short distance to the 


condensing surface 


The result: for a given size of pump, the Ring-Jet design increases 
pumping capacity from 10% to more than 100%. Pumping speeds are 
substantially higher in the critical ranges. A 6-inch Stokes Ring-Jet 
booster can evacuate 760 cfm at 50 microns, 1400 cfm at 15 microns 
The pump can also operate against higher forepressures. At normal 
heat input, the 6-inch booster is rated at 2.4. mm.,; the 16-inch diffusion 


pump, 0 45 mm 


This increased efficiency cuts pumping cycles, permits use of smaller 
mechanical roughing pumps. It puts added value into many types of 
vacuum processing equipment... such as metallizers, vacuum fur 
naces and exhausting systems. Both diffusion and booster pumps are 
available in a range of sizes from 4 to 16 inches. For specifications, 
or for a consultation on your high vacuum application, call your 
nearest Stokes office. F J Stokes Machine Company, Vacuum Pump 
Division, 5508 Tabor Road, Philadelphia 20, Pa. 
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Sole Producer of 
Genuine Ampco Metal 


that you can use lighter sections, 


have greater strength, 


improve your product, save money 


with AMPCO* Metal 


Examine these charts carefully 
— they tell a story that can save 
you money and put extra life and 
dependability into your product. 


Look, for instance, how other non-ferrous 
metals show a sharp decrease in mechanical 
values as casting cross-sections increase. 
Ampco remains practically constant — you 
require less metal. 


Note Ampco’s unusually high tensile and 
yield strengths compared with conventional 
bronzes — you use lighter sections to do 
a better job. And Ampco Metal weighs 10 
to 15 percent less than other bronzes — 
so you can make important weight reductions 


Fact is, Ampco Metal's high strength-to- 
weight ratios can mean real savings for 
you — savings in material and money. 
Consult your nearby Ampco field engineer 
for full information or write us. 


<> am 


U S Pot OFF 


PCO METAL, 


Dept MP-4, Milwaukee 46, Wisconsin 
West Coost Plant: BURBANK, CALIFORNIA 


Tensile Strengt® (psi) 


Section Thickness (inches) 


— 

Cc 
+0 000} 
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Tensile strengths of various non- 
ferrous metals vs. section thickness 


a 


Yield Strength (ps: ) 
05% Deformation 


v2 


iv2 


Section Thickness (inches) 


CHART REFERENCE 


A. Ampco Metol 

B. Tin Bronze (68-8-4) 

C. Red Brass 
D. Tin Bronze (85-5-5-5) 
E. Manganese Bronze 

Aluminum Alloy 

G. Silicon Bronze 


Charts courtesy Materials & Meth 
ods and Westinghouse Electric Corp 


Yield strengths of various 
ferrous metals vs. section thickness 


Elongation Two inches (Percent) 


— 


vw ‘v2 J 


‘Section jinches) 


Elongations (2”) of various non- 


ferrous metals vs. section thickness 
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OROP BOTTOM 
va, TREATING FURNACE 


me 


FURNACES 


® Soaking Pits 


Furnaces 


® Heat Treating Furnaces 
®@ induction Heating Furnaces 


Drop Bottom 


Furnace 


As designers and constructors of the most modern, 
efficient furnaces for the aluminum industry, 
Loftus recently completed the world’s largest 
Vertical Travel Type Drop Bottom Metal Treat- 
ing Furnace. Commenting on this ultra-modern 
installation, our customer says: “Loftus can be 
proud of pioneering this type of furnace for the 
metal treating industry.’’ Whatever your furnace 
requirements, you can depend on Loftus for the 
best possible heating at the lowest possible cost. 


Write today for complete details 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 
66.172 
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1,370,000 
Miles of Steel Strip 
per year 


... processed with SELAS 
One-Pass Heating 


Enough steel Strip to go around the world 55 times, 
is processed per year in Selas one-pass Gradiation fur- 
nace installations throughout the steel industry. 
The Selas direct-fired heating principle is used in a 
number of continuous strip applications, including: 
Bright annealing of steel . . . stainless steel annealing. . . 
tin reflow . . . galvanizing-annealing . . . preheat for gal- 
vanizing ... preheat for annealing .. . bluing . . . special 
coatings . . . brass annealing. 
In all these operations, radiant gas heat, precisely 
applied across the strip width, increases heating speed 
and produces unsurpassed uniformity in product quality. 


@ Compact single-vertical-pass design saves valuable 
floor space . . . avoids rolls in heated section and 
accompanying maintenance and product quality dif- 
ficulties. 
e Elimination of externally-prepared atmosphere in 
heating section reduces operating costs. 
e Precise thermal control assures reproducible uniform- 
ity, regardless of gauge variations. 

The same benefits are also being achieved in con- 
tinuous annealing of nonferrous metals. 

Our engineers will be glad to discuss how Selas 
Gradiation methods can be tailored to your strip-heating 
needs. Address Dept. 64. 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA 


DEVELOPMENT + DESIGN +» CONSTRUCTION 
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SETTER IF IT CONTAINS MOLY” 


Moly carburizing steels with 0.5% Mo are a 
natural for components like this automotive 
ring-gear and pinion. They have outstanding 
properties that suit them to the demands of 
gearing and similar applications, such as, 
superior case hardness, low distortion and 
good machinability. Many features of these 
new carburizing steels are discussed im a 
recent technical article. For a reprint, write 
Climax Molybdenum Company, 500 Fifth Ave- 
nue, New York 36, N. Y., Dept. 5. 


Molybdenum Carburizing Steels 


4 


4 


MOLYBDENUM OFFERS THE ECONOMICAL KEY TO PERFORMANCE 


Over the years, molybdenum carburizing steels have 
proved their merits in scores of applications and at 
every level of production. 


Design engineers know moly steels for their uniform 
hardenability, toughness and wear resistance. 


Standard molybdenum carburizing steels are widely available. Higher moly 
analyses may be ordered in heat lots from a number of leading suppliers. 


CLIMAX MOLYBDENUM 


Production men know that moly steels are easy to 
heat treat, easy to machine. 


Management knows that moly steels mean economy 
in fabrication, high performance in a wide range of 
end products. 


@ High cose hardness 
Use the @ Wide ef 
Moly Key herdenability 
er to heat treet 
to better low distention 
carburizing Good 
steels Good weer 
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SODIUM 


metallic 


talk about 
reducing! 


—uand you'll talk about Ethyl’s high purity sodium. 
Ethyl Corporation, working closely with organizations 
in the chemical and metallurgical fields, offers metallic 
sodium ideally suited in form and purity to the needs 
of those interested in reducing metal salts or in other 
reactions with organic and inorganic compounds, 

Available in tank cars, and cast solid in drums, 
Ethyl can furnish sodium specially filtered and handled 


under argon, out of contact with nitrogen or oxygen. 


Top physical properties of the refractory metals 
demand the finest sodium. Numerous chemical reac- 
tions may benefit greatly from the use of this high 
purity sodium. 

The Ethyl Research Laboratories have developed 
improved techniques for the analysis of sodium for 
oxides and other impurities. We would be happy to 
supply high purity sodium for your work and to give 


technical service on sodium analysis where desired. 


for 


100 PARK AVENUE, NEW YORK 17, N.Y. 


ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 
SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY & (ETHYL CORP. OF CANADA LTD.), TORONTO 
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ELECTRIC 
MELTING FURNACES 


This free Catalog will hel 
ov determine how 
Electric Furneces can improve 
your operation . . . and enable 
you to make better quolity 
steels. Tells you where and 
when an electric furnace is de- 
sirable. Gives furnoce types, 
sizes, copacities and ratings 
For your free copy, just contact 
the office neorest you, or write 
direct to Pittsburgh 


steel faster with the Heroult! 


If you're faced with the need for 
higher production .. . and a higher 
grade of steel . in order to improve 
the competitive position of your mill, 
the modern Heroult electric furnace 
can prove a mighty profitable invest 
ment for you 

Embodying the latest in mechanical 
and electrical equipment, these widely 
accepted furnaces are noted for their 
efficient performance and low operat- 
ing and maintenance costs 

Available in sizes of shell diameter 
ranging from 7°0” up to 24’6”, and 
with rated charge capacity of from 
8000 Ibs. up to 400,000 Ibs., they are 
equipped with removable roofs to per 
mit top charging. Both gantry and 


AMERICAN 


swing type roof. removing mechaniams 
are available. Door-charging furnaces 
and furnaces of special design, includ 
ing units equipped with austenitic 
steel bottoms to permit inductor stir 
ring, can be supplied 

We welcome an opportunity to help 
you select and install the Heroult best 
suited to your needs. Please remem 
ber, however, that because the Heroult 
is precision-engineered unit 
made to order to fit your particular 
requirements, it is advisable to antici 
pate your future needs as far in ad 
vance as possible The Heroult we 
make and install for you will be the 
finest electric furnace that money can 
buy! 


BRIDGE DIVISION 


UNITED STATES STEEL CORPORATION, GEWERAL OFFICE, 525 WILLIAM PLACE, PITTSOURGH, PA. 


Contracting Offices in New York, Philadelphia, Chicago, Sen Frencisco, ond other principal cities 
United States Steel Export Company, New York 


SEE THE UNITED STATES STEEL HOUR. It's o full-hour TY program presented every 


other week by United States Steel. Consult your local newspaper for time and station, 
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This shows an installation of five 
Ingersoll-Rand 11'/% and end 11'4x« 15 
Type 412 KVG gas-engine-driven 
compressors of 1320 HP each 


Here is a National Forge gas-engine- 
driven compressor crankshaft 
being inspected in preparation for 
shipping to Ingersoll-Rand. 


INGERSOLL-RAND USE NATIONAL FORGE CRANKSHAFTS 
IN THEIR POWERFUL COMPRESSORS 


It takes a lot of muscle to move gases over the long 
distances of America’s pipe line network and these 
large Ingersoll-Rand gas-engine compressors have 
what it takes. Each component that goes into them 
must perform its function with complete reliability. 

National Forge takes pride in being an Ingersoll- 
Rand supplier. The crankshaft shown here originated 
with National Forge basic electric steel and was 


turned out in successive steps of forging, rough 
machining, heat treating and finish machining. In 
every step of the process, continuous checks were 
made to maintain the close control necessary to 
final performance. 


Your forgings receive the same meticulous care 
when they are National Forged and you may be 
sure that you receive the finest quality obtainable. 


NATIONAL FORGE AND ORDNANCE COMPANY coun, 


PRODUCES BETTER STEEL FORGINGS AND MACHINE WORK _ PENNSYLVANIA 
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SIMAC INSPECTION SYSTEMS 
NOW AVAILABLE 
FOR GENERAL INDUSTRY USE 


Through the development of standard-unit ultrasonic inspection equipment 
and auxiliary components, Sperry makes it possible to assemble automatic or 
semi-automatic SIMAC systems at greatly reduced costs. The basic unit is 
the Type UW Reflectoscope which can be combined with auxiliary test equip 
ment to meet individual flaw detection requirements. Shown above, the UW 
Reflectoscope is being used to inspect an immersed aircraft forging which 
has contours requiring the use of a precision (PH) search unit positioner in 
order to contro! the direction of the ultrasonic beam projected into the part. 


For contact or immersion testing: 
The flexibility of the UW Reflectoscope enables it to handle a vast range of 
inspection problems, both contact 


and immersed. It is designed to be 


operated manually, semi-auto- 
matically (as shown at the left) and 
fully automatically in conjunction 
with other Sperry-engineered 
equipment, 


The UW’s wide range of 9 operat 
ing frequencies (from 200 ke to 25 
mc) permits driving through coarse 
material or long distances using the 
lower frequencies, while the high 
frequency range can locate the 
smallest defects. 


Immersion tanks have been stand 
ardized in several sizes to meet dif 
ferent inspection requirements and 
are also built to specification. 


FIRST IN ULTRASONIC INSPECTION 


For complete information plus list of soles offices, see our catalog in your 


company's copy of Sweet's 1956 Plant Engineering File. 
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Automatic 
Signaling and 
Recording 


The UWA Monitor is designed to operate 
in conjunction with the UW Reflectoscope 
provide automat ivnaling and re 
cording of defects. Set up for a specific 
test, it interprets signals from the UW 
Reflectoscope and passes on the evaluated 
information to the operator in the form of 
signal lights and alarms. Permanent taps 
records can be made as well as actual 
automatic marking of the part under test, 


Two additional displays of test 
information: 

The UWB attachment supplements the 
Monitor with a cross-section view of the 
material being tested, displayed on a 12 
inch CRT sereen with long image persist 
ence. Two meter indicators measure the 
amplitude of reflected signals 


To keep posted on latest 
developments in the profit 
able use of ultrasonic in 
pection er for our 
copy of our | traeonie 
In peetion New Letter 


Sperry Product Ine 


(02 Shelter Rock Road 
Danhbur onnecticut 


end me detailed Reflectosco 


informatior 

Send me the Ultrasonic New 
Name 
Title 
fompany 
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ZIRCONIUM -MAGNESIUM MASTER ALLOY 


Light magnesium alloy castings will gain high 
impact strength at elevated temperatures when 
Zirconium is added. TAM’s Master Alloy provides 
a most efficient method. Notch bars are readily 
soluble in production heats. Recoveries are high. 


INCREASED 
STRENGTH 


AT ELEVATED TEMPERATURES 


In addition to greater impact strength at elevated 
temperatures, a tough fine grain structure is 
produced ... relatively free of contamination. It 
is readily castable or extrudable, with minimum 
microporosity or microshrinkage. It resists 
corrosion. 


Foundrymen prefer TAM Master Alloy 
for its ease of handling and storing as well as its 
freedom from obnoxious fuming. 


TAM 
PRODUCTS 


TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 
General Offices, Works and Research Laboratories: 
Niagara Falls, New York 


Your order or your inquiry will receive prompt attention when addressed to our New York City office. 
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Looks are important in locks 


SO...KWIKSET CHOSE 


/ DIE 
CASTING 
MACHINES 


Locks must have eye appeal to sell . . . they to get hardware finish quality 


must be economically priced . . . easy to install. . . 
and offer long trouble-free service. Kwikset Locks, 
Inc., Anaheim, Calif., has achieved all these things 
which accounts for the more than 25,000,000 of its 
“400 line” of locksets now in unconditionally guar- 
anteed service. 

KUX die casting machines have played an im- 
portant role in this remarkable record. Many of the 
individual parts that make up the three easy-to- 
install precision-matched components of a “400” 
lockset are die cast. KUX machines are used becouse 
Kwikset knows a hardware finish quality is obtained 
on every gate cast. A dense hardware finish quality 
on a close tolerance casting reduces costs through- 


The New MODEL BH.30 


out the manufacturing and assembly processes and This now, more powertul, higher speed model shown ebove, 
puts Kwikset in a fine competitive position. @ operated plunger type of 
KUX produces a full ronge of m nelle casting machine for production of zinc, lead or tin die castings. 


. , it is one of the many KUX machines in operation at the 
machines thet require only the touch of an electric Kwikset plont. 


button to put them automatically through a com- 
plete casting cycle at high production speeds. KUX 
engineers will be glad to show you how die casting 


machines can serve you. Or, write for an illustrated K 7 > 4 MACHINE CO. 


catalog. 6725 NORTH RIDGE AVENUE 
CHICAGO 26, ILLINOIS 
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Metal part 


Highest Quality 


Re-usable ° Economical 


Photograph courtesy The Kleer-Flo Co., New York, N.Y. 


NIALK TRICHLORethylene is one of the most efficient 
of all metal cleaning and degreasing agents. 


Characterized by a high degree of purity, uniform quality 
and chemical stability, NIALK TRICHLORethylene is 
recoverable for re-use. This, coupled with its greater effi- 
ciency, makes it doubly economical. .. assuring you greater 
cleaning power from every gallon you buy. 


NIAGARA ALKALI DIVISION 


HOOKER ELECTROCHEMICAL COMPANY Send for free illustrated booklet, NIALK TRI- 
— CHLORethylene, containing valuable data on the 


4735 Buffalo Avenue, Niagara Falis, New York wee and handling of this chemical. 
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* Teughness 
* Strength 
* Heat-treatability 


* Weor resistance 
* Machinability 
* Economy 


Heavy duty ore crushing machinery is subjected to severe alloy manganese-Molybdenum steel castings. At left: 
operating conditions. To meet these strenuous require- a Symons Gyratory Crusher gear; right: a Symons Cone 
ments the gears shown are made from heat treated low- Crusher gear. Built by Nordberg Mfg. Co. 


Cast Manganese Moly Steel contributes strength 
and toughness to Crushers built by Nordberg 


“Where high strength and toughness are prime considera- 
tions,” says Howard Zoerb, Consulting Engineer of the 
Nordberg Crusher Division, “molybdenum bearing steels are 
specified. This is true of the heavy duty parts of Symons” 
Crushers, built by Nordberg. These steels have contributed 
to the Nordberg reputation as producers of dependable, 
heavy duty crushing machinery.” 


Technical assistance is available to foundries on alloying 
problems. Please address inquiries on your foundry let- 
terhead to: Climax Molybdenum Company, Department 
5, 500 Fifth Avenue, New York 36, New York. 


The Symons Cone Crusher is a product 
of Nordberg Manufacturing Company. 


CLIMAX MOLYBDENUM 
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Nose wheel landing strut piston is inspected with a G-E OX-250. Power of 250,000 volts permits short exposure times without disassembly. 


YOU FLY MORE SAFELY 


when G-E x-ray units speed aircraft inspection 


X -RAY inspection-without-disassembly is routine pre- 


ventive maintenance at the St. Paul, Minn., overhaul 

depot of Northwest Orient Airlines. Records show their A|RLINES 
two General Electric x-ray units not only save time and 
money, but also contribute to longer parts service life. 
Oil cooler radiator overhaul, inspection of nose wheel 
strut piston . . . examination of prop blades . . . welds 
— these are typical jobs now assigned to x-ray. 

And the widespread use of General Electric x-ray 
—— is not limited to airlines. Thanks to specialized 
x-E engineering, all industry is able to speed cree 
of complete metal structures, Compact x-ray tubeheads 
can be passed through small opening for radiographic 
examinations of welds and castings. Aircraft structures, " 
ship hulls, pressure vessels, steam pipes are just a few of Industry's most versatile x-ray unit, the OX-175, is 
the products that are tested nondestructively, at low cost used to check oil cooler radiator. Cost of x-ray ex- 


' amination: $5.00. Previous mechanical inspection 
Have you considered x-ray for inspection and quality 


control? Ask your G-E x-ray representative for facts on 
this complete line of x-ray equipment, Choice of 25 
models in every practical voltage range. Or write X-Ray 
Department, General Flectric Company, Milwaukee 1, 
Wisconsin, Room AS-44 


cost $40.00—and required removal of coring, thus 
shortening life of radiators 


Any G-E x-ray apparatus can be yours —without initial 
capital investment—on the Maxiservice® rental plan. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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NATIONAL ENGINEERING SERVICE 


Heat and Corrosion Resistant Castings 


General Alloys Company products are backed 
by a national engineering service offering un- 
excelled mechanical and metallurgical Heat and 
Corrosion Resistant Alloys for all Defense and 
Industrial applications. 


There is no substitute for Experience’’ 


GENERAL ALLOYS BRANCH OFFICES AND REPRESENTATIVES 


BALTIMORE. Maryland CHICAGO, IMinots DETROIT 2. Michigan MINNEAPOLIS 8. Minn MUNCIE 
Emit Gathmann, ir General Alloys Compa Warren L. Eckian 


ny General Alloys Company Eckland The Geer dD 
513 Park Avenue Edward T. Connolly Don B. Hutehins 2828 Lyndale Ave. Sow PO. Box 776 
224 8. Michigan Ave 5-147 General Motors Bidg 405 Wyser Block 
BUFFALO iow York ORT WAYNE &. indiana ou we nO 
om George Desautels Co T corge Dew avid Ellis 
2 Tacom 2254 Euclid Ave 0. Box 1176 4 ve Woodland R oad 
R. 14, No. Bend Drive Weet ord, 
Alabama DENVER, Colorado HOUSTON 3, Texas INDIANAPOLIS 8. Indians wew YORK 7, New Yor 
al Tracey C. Jarrett wm. € rice Co The George 0. Desautets Co al Alloys Co 
Harry G. Mowat 95 S. Ammons St St ey N. Meridian Street 4M. Samoter 
1247 American Life Bide ©. Son 701 50 Church Street 
PHILADELPHIA, Pa PITTSBURGH 15. Pa 
John P_ Clark Co Vincent C. Leatherby ST. LOUIS 16, Missouri 
124 8. Easton Road 400 So. Main St Associated Steet Mills. 
Glenside, Pa. Sharpsburg 15. Pa. 3163-66 Morgantord Road 
405 WEST FIRST STREET BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


OrALLOYS QUALITY NAMES IN ALLOY 
HEAT CORROSION ABRASION 


on 


NOW AVAILABLE 
CLOTH-BOUND EDITION 


..+-the 1955 Supplement to the 
Metals Handbook 


A Containing detailed information on 
Metals Selection Flame Hardening 
Sheet Steel for Formability Gas Carburizing—Commercial 
Material for Press Forming Dies Practice 
Gray Cast Iron Gas Carburizing—Use of 
Stainless Steel for Chemical Equilibrium Data 

Processes : Control of Surface Carbon 

Aluminum Alloy Castings During Heat Treating 


Heat Treating of Tool Steel 
Design and Application Mantual Arc Welding of 


Closed-Die Forgings Low-Carbon Steel 


Helical Steel Springs Com 
Surface Finish of Metals ——— 


Residual Stresses 
Electroplated Coatings Testing and Inspection 


Creep and Creep-Rupture Tests 
Processing and Fabrication Radiography of Metals 


Induction Hardening and Macro-Etching of Iron and 
Tempering Steel 


as prepared by 


19 Committees comprising 
190 outstanding engineers 


For complete details of contents, see your August 
15, 1955, issue of Metal Progress . . . which con- 
tains all the articles now being offered in this 
cloth-bound edition. Price is $4.00 to ASM 
members, $6.00 to non-members. 


American Society for Metals 
7301 Euclid Avenue, Cleveland 3, Ohio 


Send me a copy of the 1955 Handbook Supplement 
Name 
Address 
City State 
te Member of ASM Chapter 


send bill check enclosed 
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NEW SYSTEM 


of portable 
) HARDNESS 
TESTING 


“OPPEL” 


HARDNESS 
TESTER* 


ONE instrument covers all the most widely used 


hardness scales #@ || GOLD, he said, HA! IT'S BRASS!! 


handling. Si 
an ae Anybody can IDENTIFY METALS INSTANTLY 


The “OPPEL ardness 80-800 @ No knowledge of Chemistry Necessary. @ Cobalt 
read- J x ah Ou 

always Price: $50.00 ¥.o.b. Springfield. NJ. | @ Zine @ Michel 

ings, using one T.S. of Steel Has everything necessary for instant quail © Red Metals @ Stainioss Steet 
ment in these ranges: tative epalreis OW THE SPOT. in LESS @ Nickel. 

HAN TW INUTES you can be sure of Preet brom. 

No matter what branch of the metal industry you are in, what you buy. Pays for iteeif in less than | © Le iis” 
“"OPPEL'’ will do the job quicker, more accu on fess seved 


For complete information, write 


COMPANY FOR TECHNICAL PROGRESS inc. Sen 92, Springheld, 


Please ship SPOT-TRSTERS. After 10 day trial period we wil! 
P.O. Box 41 Cincinnati 29 pay $50.00 each plus freight or return the Spot-Teste 
NAME 


ADDRESS CITY and STATE 
We sheorh freight if payment ts encl« Money beck gu@rantee 


New Pangborn Hydro-Finish 


solves such cleaning problems as: 

* deburring * surface finishing 

* finishing threaded sections 

* improving cutting tool life 

* maintaining dies and molds 

* removing grinding lines 
* removing heat treat scale 
* preparing surfaces 


Pangborn has redesigned the Hydro-Finish for added 
efhiciency and easier handling. Originating the use of air 
jet sluriators to eliminate pumps, the new Hydro-Finish 
represents a lower investment as well as a lower mainte- 
nance cost. Optional equipment simplifies ove rall opera- 
tion, Investigate Pangborn Hydro-Finish now! 

For full details, send for Bulletin 1403, now! Write to: 
PANGBORN CORPORATION, 1800 Pangborn Boulevard, 
Hagerstown, Maryland. Manufacturers of Blast Cleaning 
and Dust Control Equipment. 


BLAST CLEANS CHEAPER 
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KENTRALL Hordness Tester 


MAKES BOTH 
Superficial & 


f 
egular Tests 
: Thoroughly proven in the field over thé past two 


years, the KENTRALL makes all Superfieial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 


loads). 


Want complete infor- 
mation? Write for Bul- 
letin RS. 


| Lhe 
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ALUMINUM 
HOLDING 
FURNACES 


engineered and installed by 


carl mayer 


The three Aluminum Holding Furnaces in- 
stalled at Reynolds Metals, Inc., Arkadelphia, 
Ark., were engineered by Carl Mayer for 
greater production efficiency, maximum 
production economy. 

Each furnace is 10 ft.x 35 ft. x12 ft. with a capacity of 60,000 Ibs. 
of molten aluminum per charge. Fuel is natural gas. Approximate 
operating temperature is 1450°F. 


Write for our Bulletin No. HT-53. 


Over 30 years’ experience. 
3030 EUCLID AVENUE * 


CLEVELAND 15, OHIO 
OTHER PRODUCTS: Core & Mold Ovens © Rod Bakers ® Paint & Ceramic 
Drying Ovens © Special Processing Equipment & Accessories 


100 TO 
1200 RPM! 


1850-2 AB Selecto Speed 
Polishing Apparatus 
with 1513-2 AB Steel 
Panel and Channels and 
1512-2 AB Wall Cabinet 


Illuminated 
Indicator Showing 
Wheel Speed. 


1850-2 AB Selecto Speed 
Polishing Apparatus 


Lhe Na AB Flies 


Infinitely variable speeds between 100 and 1200 RPM are available for your 
selection in this completely new line of polishers. They are made in one, two 
or three unit table and in unmounted units with polishing wheels of 8", 12”, of 
16" diameters. 


The speed variation in the heavy duty gear head motors is controlled by 4 
stepless changing of internal belt pulley diameters. 


When the control handle is turned clockwise it actuates a pivotal strut which 
slides one of the Selecto Discs on the motor shaft toward its companion, thus caus- 
ing the V-shaped Selecto Belt to climb upwardly on the tapered discs to a larger 
diameter. Simultaneously the Selecto Belt causes the slidable Selecto Discs on the 
driven shaft to retract against a spring that permits the belt to assume a smaller 
diameter, which diminishes in ratio to expansion of the companion diameter. 


A unique feature of this equipment is the illuminated speed control selector 
whereby the operating speed of the wheel is shown on an illuminated ground 
glass disc in the table top above the speed selector control switch (see inset). 
This is accomplished by means of an ingeniously designed optical system which 
provides ready and easy observation and precise and immediate adjustment 
of wheel speeds. 


With the AB Selecto Speed Deluxe Polishing Apparatus there is offered a com- 
panion wall cabinet with concealed light for illuminating the polishing wheels, 
and a floor cabinet. Complete assemblies of this type are the answer to many 
different problems of laboratory layout and installation. The standard Buehler 
line of two speed polishers is also available in similar tables. Single and three 


.. unit tables and unmounted units are also available. 
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THE ULTIMATE 


Here's a low cost tester 


that operates in tensile, 
compression, trans 
verse or shear. This in 
expensive instrument 
can make hundreds of 
checks daily 
on metal, plastics, wire, 
rubber, 


accurate 


springs, etc 
Handles round, flat or 
special shapes. More 
than 15 gripping fix 
tures available. Max 
indicator. Self-aligning 
rips. Hand wheel 
MODEL L. Heavy 
operated or motorized ier unit for ma 
Meet ASTM & Fe terials up to 
M & Fed 125,000 Ibs. PS! 
specs. Rugged & fast 7 interchange 
able gauges pro 
alibrated with certi vide wide range 
fied dead weights. Re- 
corder optional. Max. 


capacity 400 Ibs. weDillon & C0., INC. 


14606N Keswick St., Van Nuys 5, Calif. 


PERECO 


Electric 


FURNACE 


MODEL M. For low 
strength materials 
between 0 & 300 Ibs 
Pendulum-type with 


peak 
results 


MODEL 
RH-68 


This Model RH-68 
PERECO Electric Roller- 
Hearth Furnace is espe- 
cially designed for rapid and 
easy handling of lorge or 
heavy loads, such as tools, dies, 
or products of similar nature 

which are difficult to load or unload 
from a hot furnace. Also ideally 
suited for enameling metal items 

Typical of all Pereco Ferneess built to 

specialized job + ati 
temperature of all mokes 
are available to meet the individual need 

Tell us your need and let us propose the answer 


PERENY EQUIPMENT CO. 


Dept. Q, 893 Chambers Rd., Columbus 12, Ohio 


Roller Hearth 
For Heavy Loads 


WRITE TODAY 


Standard and Spe- 
clal Units 450°F. 


Export Office: Bessemer Bidg., Pittsburgh 22, Pa. 
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Just Spray On- 
Find Cracks! 


BY MAGNAFLUX 
THE IMPROVED 
DYE PENETRANT INSPECTION 


Makes the Job Easier! 


@ Spotcheck, the only dye pene- 
trant inspection that offers all 
materials in convenient spray 
cans. This is the simplest, quick- 
est way to find defects open to 
the surface in parts, tools, ma- 
chinery or materials. Completely 
portable. No brushes, tanks, 
pumps, hose lines, or spray guns. 
Spotcheck can be used anywhere 
—for fast, sensitive inspection. 


Spotcheck shows vp in- 
visible crack in carbide 
tool. Avoids failure efter 
set-up! 


— 


PORTABLE COMPLETE SK-1 KIT 


Only $35°° 


plus $1.00 hendling end shipping 


Prices are current and apply in 
continental U.S. only. 


Aveileble in mixed cases of pres 
sure cans oF bulk pints. Also in 
larger cons of drums of lowest 
prices. 

your distributor or mall — — — 


MAGNAFLUX CORPORATION 


7341 West Ainslee Avenve, Chicago 31, 
Kitts) @ $95.00 $1.00 for shipping 


and handling 
Check enclosed, Amount 5 
Send on our P.O. Number 


! 
Send FREE Butietin now 


Please send us 
Quantity 


Send information on cane of drums 


COMPANY 


ADDRESS 


ZONE STATE 


| 4 Dillon 
UNIVERSAL TESTERS | | — 
ie 
“Tow price 
schedule today 
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are interested in a career in 
NUCLEAR POWER 


Combustion Engineering 
has immediate openings for 
SENIOR POSITIONS at its new 
NUCLEAR ENGINEERING AND 


DEVELOPMENT CENTER 
WINDSOR, CONNECTICUT 


Challenging careers are open to qualified 
PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 
MECHANICAL ENGINEERS 
CHEMICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
ELECTRICAL ENGINEERS 
NUCLEAR ENGINEERS 
DESIGN ENGINEERS 
STRUCTURES ENGINEERS 


Power is Combustion’s business, whether the heat 
source be conventional or nuclear fuels. For nearly 
three-quarters of a century, C-E has been designing 
and manufacturing equipment for the generation of 
steam to produce power. A decade ago, it moved natu- 
rally into the nuclear power field. And now, with the 
new facilities under construction and completed at its 
Chattanooga plant—and the soon-to-be-completed 
Center at Windsor — Combustion is uniquely qualified 
for a leading role in the atomic power industry. 


Combustion is the third major contractor selected by 
AEC to design and build a Naval nuclear propulsion 
system — and will be the first company in the country 
to complete such a contract using its own facilities. It 
is also designing and manufacturing a large portion of 
the reactor vessels and steam generators for electric 
utility and Naval nuclear power plants. 


At Combustion’s Nuclear Center in Windsor, only 
8 miles from Hartford, you will find CAREERS — not 
jobs — and the opportunity for advanced education at 
nearby graduate schools under Combustion’s tuition 
reimbursement plan. Moreover, you can establish your 
home in a delightful countryside providing every facil- 
ity for pleasant living. Relocation assistance is, of 
course, provided, 8-908 


Must be U. S. Citizen. Replies held in 
strict confidence. Submit complete resume. 


COMBUSTION ENGINEERING, Inc. 


REALTOR DEVELOPMENT DIVISION 
Room 1021, Port Authority Bidg., 111 Eighth Ave., New York, N.Y. 
Phone: MUrray Hill 9-4600, Ext. 720 


Reg. U. Pat. Off 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR ~ “JUST CONNECT LO GAS SUPPLY 
OTHER POWER 8UZZER Equipment, buy-word 
NEEDED since 1911, provides the hottest 


and quickest heating . . . without 
blower or power. Wide range of 
turn down and heat control. You 
can depend on a BUZZER. 


Send for complete 
BUZZER Catalog. 


), CHARLES A. HONES, Inc. 


126 SO. GRAND AVE., BALDWIN, L. 
since 1911 


m 7-E THERMOCOUPLES 
REALLY HIAVE 
CONNECT/OWNS : 


Because Thermo Electric Quick-Coupling 

Connectors provide good connections. 
These connectors not only save time—their durable 
construction guarantees long, dependable usage. 
Wherever frequent breaking of thermocouple circuits 
is necessary they allow you to “make 'em” and “break 
‘em” with ease. 


Polarized and mechanically interchangeable, all plugs 
and jacks are of standard matched thermocouple 
materials—eliminating error from temperature dif- 
ferences across the connections. Sturdy bakelite cover 
halves have finger-grip contours 

and ore screw fastened for easy 

wiring. Spring-loaded contacts 

with long wiping surfaces pro- 

vide a firm but easily broken 

circuit connection. 


Thermo Electric 6.5 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
CANADA « THERMO ELECTRIC (Canoda) Lid., BRAMPTON, ONT. 
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For full details about new, improved 
Ahcoloid 200, write today to Apothecaries 
Hall Company, 20 Benedict Street, 
Waterbury, Connecticut. 


Hall 


BETTER, MORE UNIFORM 


HEAT TREATING 


® Young Brothers Ovens for 
heat treating, the result of 
over a half century of expe- 
rience in this field, are built 
in batch and conveyor types 
with accurately controlled 
temperatures up to 950°. You 
can be sure of improved pro- 
duction and savings in time and material regardless of your 
process, when you install Young Brothers Ovens. Investigate the 


special advantages of Young Brothers Ovens and service NOW! 
NOwW! 


Estab. 1896 


Rapid Quench Heat Treating Oven 


Write for Bulletin 14-T today. 


YOUNG BROTHERS COMPANY 


1829 Columbus Rood Cleveland 13, Ohio 
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YOU CAN CUT INSTRUMENT DOWN.-TIME for service from hours 
to minutes in most cases with an adequate supply of Bristol 
thermocouples and pyrometer accessories 


How much can 
interrupted pyrometer 
service cost you? 


Now’s the time to worry — before it happens — about what 
interrupted pyrometer service can do to your production 
schedules, cost figures, and quality controls 
And now’s the time to lay in a supply of Bristol's pyrome- 
ter supplies and accessories to cut down-time to a minimum 
Bristol's complete line of thermocouples, protection tubes, 
radiation-unit accessories, refractory insulators, mounting 
fixtures, thermocouple wire, and extension wire, switches, 
ink, and charts, are available in a wide selection of inter- 
changeable sizes and types to fit all standard installations 
They're backed by Bristol's 51 years « xperience in indus- 
trial pyrometry. We've built thousands of pyrometers for 
every application—in iron, steel, non-ferrous metal smelting 
and refining; in petroleum, chemical, ceramics, glass paper, 
and food-processing industries and in power, heat and in 
cineration utilities 
You'll find these pyrometer sup 
plies « omple te ly described in our 
56-page Bulletin P1235, together 
with technical data on selection 
installation, maintenance, and 
calibration. Write for your copy 
today The Bristol Company, 155 
Bristol Road, Waterbury 20, Conn 


FREE BULLETIN P1238. Tells how to 
select, install, calibrate and care 
for thermocouples and pyrom« 
ter accessories. 


Points the Way in — 
Human-Engineered Instrumentation 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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EF combination gos fired radiant tube and electrically heoted roller 
hearth lorge capacity furnace for sintering metal powder products 


Sintering Furnaces 


For Ferrous and Non-Ferrous Powder Products 
Provide for— 


© lowest cost per pound for the sintering operation, 
®@ maximum uniformity of size for the sintered products, 


®@ maximum pounds of quality product per dollar of investment, 


We have built many sizes and types of furnaces for With our extensive expertence and complete manu 
processing a wide variety of ferrous and non-ferrous facturing facilities we are in position to build the best 
metal powder products also) continuous equipment size and type to tit your specitn requirements 


for bonding metal powders to strip and for other 
We would like to discuss some of our latest furnace 
developments with you, if interested. 


powders and all heat processing phases in connection 


with powder metallurgy has enabled EF engineers to Salem, Ohio 


develop and install special atmosphere equipment for We Build Gas Fired, Oil Fired and Electric Furnaces 
—For Any Process, Product or Production. 


processes 


producing some rather outstanding results 


EF gas fired muffle type continuous furnace, Completed sintered ports ore discharged— Types cvallable for mony treatments in- 

one of several types we build for sintering continuously—uniform in size, finish ond cluding sintering metal powder products, 

non-ferrous and iron powder products treatment—requiring no mochining or brozing and other processes of voriows 
further processing. femperatures 


‘dag’dispersions...a touch does so much! 


Colloidal Graphite 
Saves *25,000 a year 
on jet-blade forging 


In the close-limit forging of a jet-turbine 
blade, a prominent manufacturer found 
that by using ‘dag’ Colloidal Graphite 
on the dies, only one blow was 


needed to go from upset billet to final 
blade shape. Besides eliminating the 
second hammer-blow previously required, 
intermediate descaling and reheating 
operations were also avoided... for a 
total yearly saving of some $25,000 

on this single operation. 


Both oil-based and water-based ‘dag’ 
Colloidal Graphite dispersions are 
widely used in forging operations. Diluted 
and sprayed on the dies, the colloidal 
graphite forms a slick lubricating 
film... protects the expensive dies and 
improves metal flow during forging. 


Pretreatment of new dies with 
‘Aquadag’ — colloidal graphite 
dispersed in water — has paid off 
handsomely, too. Some firms estimate a 
50% greater usable life from forging 
dies given this protective film 
of colloidal graphite before being 
put into service 


The benefits of ‘dag’ dispersions for 
forging and other metalworking 
applications are discussed in Bulletin 426. 
Ask for your free copy 


Anniversary 


i 
ACH ES ON 


COLLOIDS 
COMPANY 


PORT HURON, MICHIGAN 
also Acheson Colloids Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS 


Graphite © Molybdenum Disulfide © Zinc Oxide 


Mica ond other solids 


Acheson Colloids Company 
Port Huron, Michigan, Dept. C-4 


Yes, | want your free bulletin describing 
‘dag’ Dispersions for Metalworking 


Name 
Title 
Company 
Address 


City 
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